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THE EASTERN NARRA. 


The valley of the Indus, below its junction with the Punjaub rivers, is an 

alluvial plain, bounded on the west by the moun- 

General description of the Beloochistan, on the east by the sand-hills 

of the Desert. The uniformity of its surface is 
broken only by the low rocky ranges at Alore* and Hyderabad, and by occa- 
sional sand-hills as we approach its eastern limits. The traces of ancient 
channels are everywhere met with, rendering it jirobable that there is no jiart 
of the alluvial plain over which, in the course of ages, the river has not flowed 
at some period. 'I'hc cause and mode of these changes is detailed in the 
following paragraph ; and the evidence of their occurrence, afforded by the 
njipearance of the country, is confirmed also by the traditions to be found in the 

Cliucli Namch” and other records of the earlier history of Sind. 

2. It has been observed of all large rivers, and has been particularly men- 

tioned by the Geologist Lyell, that the silt with 
Crcl^s^ PnjRk which their waters are charged is deposited dining 

the season of overflow most abundantly near the 
edge of the stream, and in a proportionally smaller quantity at a greater dis- 
tance from it. It thus forms a natural glacis, the crest of which is on the river 
))ank, and the slope falls away gradually towards the boundary of the valley. 
That the Indus is not an exception to this rule will be seen on reference to the 
Cross Section (No. 1) across the valley at Sukkur, and the Profile (No. 2) 
showing the relative heights of the Bhawulpoor road and of a line nearly 
paralki to it, ten miles inland. A continuance of this process would gradually 
raise the level of the river-bed, until, during some extraordinary flood, it should 
burst its natural embankment and take to one of the lower tracts, to be in its 
turn raised and deserted. In the mean time the cross section of the valley 
would ]:)resent the general features of a raised central channel with a depression 
on each side. 

3. On the east bank of the Sutlej, from Rooper to near Bhawulpoor, a 

. , . „ w depression of this nature is met with, and is be- 

A depression parallel to the . ^ 

Indus on its left bank is the lieved to extend in a course parallel to that of the 
source of the Narra’s supply. Garra and Indus to Subzulcote, from the vicinity 
of which it has been traced to the head of the Eastern Narra, about eleven 

* Alore and Arore are names (the former ancient, the latter modern) of the same town ; both 
names are used in these Reports to describe the same spot. 

1 n 
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miles east of Roree* It receives water from the river by direct overflow and 
through innumerable canals, and its drainage, though variously interrupted, is 
the source of the Narra’s supply. 

4. Each canal that crosses this low tract forms, by its embankments, an 

rn, , . obstruction of more or less consequence, and bunds 

1 he supply very precanous. ^ ' 

also are frequently raised to retain the water for 
agricultural purposes, and to form lakes for fishing. Immense tracts of land 
are thus submerged, and when one or two of the obstructions give way, the 
rush of the accumulated water is sufficient to swec]) away all remaining impe- 
diments, and to send a large and sudden su])ply into the Narra; whereas if the 
bunds hold, no water reaches that channel except by percolation of the soil. 
Even the short time through whicli our observations extend, has afforded us 
satisfactory proof of the precarious nature of tliis supply. In November 1843, 
we saw in the channel oj^posite Trigadee evident and recent marks of a flood 
which rose 174 feet above the then level of the stream ; but during the inun- 
dations of 1844, a register of the water-gauge kept near the same locality 
shows 3 feet 1 1 inches as the greatest rise throughout the season. 

5. It is stated by several writers, on Native authority, that the Narra has 

. TT 1 ^ a separate head in the banks of the Indus, and that 

The separate Head of the * , « -i i • t i 

Narra and the “ Arore Bund ” the supply of water was constant until this head 

ofWriters, not met with, ^vas obstructed by a bund, described by some as 

being built of stone clamped with iron, and by others as being an earthen 
embankment. Neither this channel however, nor the obstruction commonly 
designated by the name of the ^^Alore” or Arore Bund,’’ could be disco- 
vered. Sir Alexander Burnes, indeed, (to whom the supposed bund was 
frequently mentioned during his investigation of‘ the causes which led to a 
remarkable flood in the Narra in 1820) on the occasion of a subsequent visit 
to Roree supjjosed that he had found the bund, and described under that name 
the old masonry bridge acn^ss the canals near the ruins of Alore, but this work 
could never have had the effects attributed to the Arore Bund: it would 
tend to obstruct the fl(nv of water through tlu^ hill to the southward, and 
therefore, to a small extent, might increase rather than diminish the supply 
of the Narra. 

6. The traces of an ancient channel are still extant in continuation of the 


Endeavour to explain the openiii»- through the hills at Alore, and corroborate 

Native belief relative to the the tradition that the Indus held this course during 

Arore Bund. reign of Dahir, the last Hindoo sovereign of 

Sind. The position of the Nan a renders it probable that it was then a main 
branch of the river, and if any works were consti neted or attern])ted at tlic time 
of the change, they may have led to the l)eli(4*, whicli has since so universally 
obtained, that the Alore Bund ” is the key of the Narra s suj)jily. Perhaps, 
however, we may more reasonably suppose that under this name arc included 
all the bunds alluded to in the 4th jiaragrapb. 
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7, The defined channel of the Narra may be said to commence near the 

village of Fukeerabad, between which and Salehput 
int^^die^ Narm falling it receives numerous ravines leading from the low 

tract of land north-east of Roree. On its own 
eastern bank, also, it has several contributions from among the sand-hills, many 
of which, on the outskirts of the Desert, are isolated and separated from each 
other by rich tracts of alluvial soil, subject to inundation, and covered either with 
thick jungle or luxuriant grass. Few of these were traced, but their debouchure 
into the Narra arc met with for a long way down. A large channel of this 
nature is met with near the village of Janoojec, and another, called the “ Raince,” 
seiid to come from near Bliawulpoor, enters the Narra between the villages of 
Saida and Ratee, ])ut of late years has not brought dowm any w^ater. Below 
Trigadee the Narra also receives from the westward the drainage of the Alore 
range of hills. 


Description of tlic Channel 
of the Narra. 


From Fukeerabad to Janoojee the channel of the Narra is well marked; 

it is 20 feet below the level of the country, and from 
300 to 600 feet wide. Throughout this distance it 
had a slender stream of fresh water in J anuary 1 844, 
which, however, appears to have ceased dining the hot weather. Below 
Janoojee the channel changes its character, being more sandy, more irregular 
in its width, and less depressed ; below the level of the country it has no 
continuous stream, but good and fi'esh ^vater is still found in pools, which dve 
probably fed by an under-ground current. Below Ratore the channel widens 
still further, and divides into several branches, some of which are blocked up 
by shifting sand-hills; the ])ools of water become more scarce, but continue 
good as far as Tujjul, beyond which the Survey did not extend : but it was 
reported that the pools below that point are brackish. 

9. The valley of the Nana from Salehput to Tujjul is very narrow, being 

bounded on the riglit by the Alore mnge of rocks 
f Galley as sand-hills which form their southward con- 

tinuation, and on the left by the sand-hills of the 
Desert. The inhabitants are few, and live principally by fishing. Traces of 
cultivation are rarely met with. 

10. Below Tujjul the Narra appears, from Captain DelHoste^s description,^ 

to be confined between high sand ridges, but 
near Oomerkote the channel itself is described 
as hard and grassy. 

11. A reference to the Profile taken along the Narra will show that the 

Practicability of supplying channel is nearly parallel to that of the 

the Narra permanently with Indus (the latter being marked by a strong blue 
Water from the Indus. line), but about 20 feet lower than its cold weather 

level. It is, therefore, evidently practicable to fill the channel of the Narra 
with a stream of water from the Indus. 


Description of the Valley as 
far as Oomerkote. 
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12. With so great a difference, however, and which would be increased 

_ n V X- durine: the inundation, there would be reason for 

Danger of diverting the V • i i i 

whole Channel of the Indus apprehension lest the channel of supply, excavated 

into that Course. it would be through a soft soil, should be so 

much widened and deepened by the action of the torrent as to drain off more 

water than could be spared from the Indus, or, perhaps, transfer the main 

stream of the river, with its fertilizing effects, from its present to one of its 

ancient channels. 

13. A masonry head to the channel of supply would be a security against 

this evil ; but the nature of the banks of the Indus 

A Masonry Head neccssar} . unfavourable to the construction of such a 

work. There is-no permanency in the bed of the Indus, which is always 
cutting one or other of its banks and throwing up shoals on the ojiposite one. 
The proposed head, therefore, would be exposed to the double risk of being 
turned and undermined by an encroaching current, or masked by miles of 
mud-bank and quicksand, requiring to be cut through after each inundation 
before the annual supply of water could reach the NaiTa. 

14. The rock in the vicinity of Roree offers a site for the proposed work 

not liable to either of the above objections : with 

Proposed Site for the Head ^ foundation the dam would be secure from 

of the Rock of Roi’ee. , . i , 

the action of the stream, and the current which 

sweeps through the contracted channel would forbid any extensive accumu- 
lation of silt in front of the work. 

15. The proposed work must be designed to answer the following condi- 

tions : — It must have a wide water-way at a low 

Nature of the required Ma- l^yel to admit of an abundant supply of watcir 

during the cold weather, and it must also afford 
means of regulating the supply to be admitted during the inundation of the 
river. It must have a bridge of communication along the river bank, and also 
afford a free passage for boats between the two streams, with a provision for 
locks to be used when the difference of level between them is considerable. 

16. The line of the proposed supply channel would pass between some of 

the detached rocks near Roree, and thence skirt 
sand-hills which have collected 

against the rocks as far as the opening through the 
latter at Alore ; through this it would follow the line of the Alore Canal till clear 
of the hills, and would then be carried by a more direct course into the Narra 
opposite Trigadee. The total length of this line is 16^ miles. If the proposed 
canal have an initial depth of five feet below the lowest water level, and its 
bottom be carried on an uniform slope to meet that of the Narra, it would have 
a slope of very nearly 1 foot per mile ; at 670 yards from its head it would be 
cut through rock to a depth of 20 feet, but for a very short distance. It is 
])ossible also, though not probable, that rock would be met with in the passage 



through the hills at Alore. The rest of the line would require an excavation 
varying in depth from 12 to 30 feet through a light soil. 

] 7. The benefit likely to accrue to the British ])osse^sions in Sind from the 

restoration of the Narra woidd be confined to the 

Anticipated benefits to our JTyderabad Collcctonite, as the channel would ent(>r 
own rrovmccs. , . /-i-n-i Ai-n/r 

into the territory of his Highness Ah Moorad 

immediately after passing Alore. It is supposed, liowever, that there would 

be abundant use for the water in the neighbourliood of Oomerkote, and should 

the sand-hills on its right hank prove not to be continuous, it might be possible 

to lead canals from it into the dry lands north-east of Hyderabad. 

18. The benefits to be derived from this measure by Ali Moorad are con- 

fined to the improvement of the valley of the Narra, 
Ali Moorad*^ "Icmtory of ^ith a steady supply of wahn*, would afford 

abundant and excellent jiasturage. Its capabilities 
for agriculture are few; but there are localities wliere the water might he 
turned to good account for the ^lurpose. I may instance the west bank ojipo- 
site Tujjul, where, it will lie seen by reference to the Cross Section No. 3, 
there is an extent of seven or eight miles of level ground from the edge of the 
river to the foot of the sand-hills. 

19. The Ilao of Cutch also has expressed himself very anxious for the re- 

opening of tlie Narra, which, wheue it approaches 
tlirRaifS^Cutdi"^^^ territory, takes tlie name of the Pooraun. He 

anticipates from this source', a comjiensation for 
the waters of the Goonce having been of late years prevented by obstructions 
from finding their way to the Luckput Creek, a subject which has already 
been repen ted upon. It is probable that, in consideration of these jirospect- 
ive advantage's, both Ali Me)e)rad and the Ilao of Cutch would be willing te) 
contribute a portion oT the expense of this undertaking. 

20. I have not data to calculate the cost of the work ; neither the boring 

instruments for which 1 indented at Delhi, ne)r 

No sufficient Data for the those for which 1 wrote at Kurrachee, arrived in 

time to enable me to ascertain the depth of sand 
in different places over the rock at Iloree, and on this would depend the cost 
of founding the dam, &c. The suj)ply channel would be the chief item of 
expense, but it would also be necessary to confine the water to one channel in 
some parts of the Narra, and prevent its running to waste among the sand-hills. 
In the Hyderabad District there would be further exj)enditure in digging canals 
from the river to the cultivated ground, but until the lines are chosen for 
this purpose no estimate of cost can be formed. 

(Signed) W. Baker, Captain, 
Superintendent of Canals in Sind. 


Kurrachee y \Ath Ociolei' 1844. 
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No. 862 OF 1850. 

* Revenue Department. 

From the Collector of Hyderabad, 

To the Commissioner in Sind. 

Sir, — With reference to your letter No. 1895, of 2 ik 1 October 1849, callinf^ 
for a promised report on the Narra Bund, I have the honour to submit, that 
though then acquainted, as I believed, with the main features of the case, I 
found, on going into it., that there was a great want of accordance in some parts 
of what I heard regarding it; so much so, that it schemed difficult to see my way 
with that exactness which must always be requisite to enable a person to re])ort 
to useful purpose upon any subje(*t. 

2. A short time afterwards, your Assistant was kind enough to offer to let 
me see the report which Captain Baker had made in October 1844 upon tlu* 
subject; but this only added to the obscurity, for it is quite clear that O.iptain 
Baker himself was misled, or, at any rate, tiuit the bund he wrote l egarding was 
a .perfectly different one from that contem])lat(‘d by myself, and the advisa- 
bility of cutting through wdiich 1 had reported so early as Novemher 1843: 
this latter bund he most erroneously suj)posed to have no existence. 

3. On this point, however, I was sure that he was wrong, for one of the 
very first things impressed upon me, after taking cluiige of this Coll(‘ctorat(% 
was the advisability of bringing to a conclusion the negociations which had for 
some time been in progress regarding this l>und's destruction ; and it was 
impossible to suppose that, that could have been the subjc'ct ofangiy discussion 
between this and the neighbouring State, which, in point of fact, had no exist(‘nc('. 

4. I therefore again sent for the ])erson, whom, fioni his having s(hui tlie. 
bund, I had found able to give me the best information about it, and who had 
also held an important Revenue office undei* Meer Sobdar, the IVleer to whos(i 
share of the division of Sind among the Am(*(*rs the chief ])art of tin*, land on 
the Narra fell. He was ill at the time and for some months subsecpiently, but 
he has since been able to go to Subzulcote and has traced tlui Narra down to 
Lower Sind and made a Sketch of it, copy of which, with a translation, I en- 
close. This Sketch, I believe, will b(! found to be perfectly accurate, that is, 
accurate after the fashion that all Native papers of the kind are, totally desti- 
tute of all proportion. The distances of the several places nam(‘d, if measured 
with compasses, and compared with the known distance of each from the other, 
are outrageously absurd, but still, on the whole, answering thepurpose itis intended 
for, of giving a correct notion of the spot and matter in special reference 
to which it has been prepared. In this particular (and in cases of this kind 
it is the main one) I generally find Native maps as truthful as any other. 

5. It would appear from this and the report of my informant, that the 
Narra branches off' from the Indus near the village of Ghosepoor, which is 
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built on the site of an ancient city, and lies in the territory of Bhawul Khan. 
The bed of the Narra is said there to be in places a liundred and twenty miles 
broad, and in that part it bears the name of Toorkuree, only takino- the name 
of the Narra at a spot much lower down. It thus passes on below Subzul to 
the boundary of Upper Sind, and thereabouts is divided by a strip of land 
which forms an island about four koss long by two broad. This is totally 
uncultivated and covered with jungle ; the channel to the east of this island is 
called the Rain, and that to the west Goorilla. 

(). Below this island the two stnnims again become joined, and thence, 
onward to tlie bund, form a series of Boras, or lakes, all connected with each 
other by long channels betwe(Mi the extremities of each. The last of these, 
before we come to the bund, is called the Jerrur Doree, and here the stream 
first begins to be called the Narra. 

7. At the spot where the bund is (u-ected the Narra is stated to be about a 
koss broad, and the bund is made of eartli and brushwotjjl I'ammed well 
together, producing an almost im])en(drabl(‘ wall right across the whole bed of 
the Narra and of an average thickiK^ss of fifty yards. This bund is said to 
rise fin* above the banks oncvach side, and as these ar(‘, at that spot, of an erarth 
])arti(!ulaiiy tenacious and almost as hard as ston(‘, the i‘(*sult is obviated, which, 
at almost any other part, might be antici])ate(l from such a work, viz. the 
cutting away by the stream of tlu^ banks round each end of the bund, until a 
new channel was cleared e([ual in size to that which had been blocked up. 

8. This bund was made by Futteh Mahomed (ihoree, a man whose name 
will be familiar to every one who has r(*ad the papers connected with our early 
ncgociations and subs(5quent biking of Sind. Jl is objecd was to give an addi- 
tional supply of water to his Jaghire of Ihrha, situated on the western bank of it. 

9. The bund was erected in Khurreef 12-1^, corresj^onding to the year of 
our liord 1(S38, and its pernicious effe(‘ts were immediat(?ly felt in Lower Sind. 
The wahu- in the lower ])art of the Narra, which had afforded a supply often 
gi’cat, always considerable, was cut off*; no less than three lmiid)*ed and sixty 
Colabs, or lakes, hid by it in Lower Sind were dried up; fisheries which had 
brought, in good years, some thousands of ru])ees of revemue to the Ameers 
were destroyed, and lands whicli had yiidded as th(‘ Govern uumt share some 
hundreds oi* Kurwars became waste. But the mischief did not end here : more 
important matters than nwenue were concerned. There was a considerable 
Belooch and Jhutt and Hindoo po|)ulation along tlie Narra, and the important 
towns ol‘Kippra, Loondra, Mitta Khan, (^hotecaree, Sirenwarrcc, Mittrow, Syed 
Gholam N ubbe(i-ka-gote, and Oomerkote lie along its banks ; and as the natural 
fertility of the soil along the whole valley is unrivalled, it may be imagined what 
distress the cutting off this, the main supply of water, must have oeqasioned. 
Numbers were in point of fact deprived of their means of subsistence, and many 
w^ho had gained a sufficient sui)port from the fish and wild fowl on the Narra, 
mid from the grain and vegetables grown along its banks, were reduced to the 
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(iltcrnativo of leaving the country or taking to tlioso illegal methods to obtain a 
livelihood which the neighbourhood of every desert holds out alike such great 
temptations to and such great facilities for. 

10. Mccr Sohdar, whose lands were chiefly affected, immediately despatch- 
ed a Vukecl, named (xhoolam Hoosein Juttohee, to Khyrpoor, who was in- 
structed to remonstrate w ith Meer Koostum and obtain an order from him for 
tlie instant destruction of the bund. This he succeeded in getting from the 
Meer, but Meer Nusseer Khan of Khyrpoor afterwards induced Meer Koostum 
to suspend the operation of it, and Meer Sobdar's Vukeel himself, having been 
handsomely treated by the Khyrpoor Durbar, neglected to press the matter 
very strongly, and so the bund remained. 

11. Meer Sobdar on this decided on turning Ghoolam Hoosein out of his 
service, and renewed the negociation through other chann^s ; while, in order 
to give weight to his remonstrances, he ordered the several Kurriahs*' running 
through his don»inions to the Jaghircs of Meer lloostum in this Collectorate 
(K()hc(‘ra, Kotara, <S:c.) to be bunded up, and all supply of water to them to be 
thus cut off: the grain growing there he also had impounded, and these active 
measures ap})ear to have been calculated to produce tlie ref|uired effect. Hut at 
this juncture war between the British and the Khyrpoor State broke out; oth(‘r 
more iinj)ortant matters had to be attended to ; the coiujuest of Sind was 
effected ; and the bund remained. 

12. One of the earliest measures adopted by me after receiving charge of 
this Collectorate, was to press upon Sir Charles Napier’s attention the advi- 
sability of taking the opportunity to settle the matter and obtain the demolition 
of the bund. But Captain Baker was shortly afterwards ap])()inted Superin- 
tendent of Canals in Sind : he was an officer who came here with the highest j)os- 
siblc character from the Government under which he had ))reviously S(uved ; tlu^ 
rpu\stion was one that lay more immediately within his depaj tment ; and I was 
infornuid, T think verbally, that the matter would be brought to noticci, and that 
he would doubtless do wdiatever might be found to be at once feasible and prop(‘r. 

13. llis rej>ort on the subject 1 never saw till it w^as sent me by your Assist- 
ant. Had I done so, T might have had an op])ortunity of putting him right, 
for it is quite clear to me that he was misled. Indeed he was not the only one 
who was so; for when Captain Forbes, my Dejmty at Meerpoor, afterwards 
wrote to Captain Malet, the U(isident, upon the subj(U!t, lui too also rc})li(!d^ 

I remember, saying that he had made every inquiry but was unable to fin(| 
that any s\ich bund was in existence. 

14. 1 had myself, indeed, always imagined that the bund lay in Meer Ali 
Moorad’s territory, and had attributed this misleading to his people ; and, sup- 
posing that it was so, a very simjde means might have been emj)loyed to bring 
any negociation on the subject to a satisfactory conclusion, for his Highness 
could, of course, have made no objection to authorising us to break down, if 


* Minor canals. 
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we could find it, a bund which, to the best of his knowledf>;e and belief, had no 
existence ; that would have been, to say the least of it, a very simple anti harm- 
less way of gratifying an ally. Yet this much in the shape of concession, su]>- 
posing that the demolition of the obstruction was not on our part a right., is all 
that we should have required ; but that it would have been a right on our part, 
and a most undoubted one, is clear. The Khyrpoor State could have no more 
title to bund up a stream like the Narra than would have the Bhawulpoor 
State to bund up the Indus, sup];)osing it able to do so, or to do what it might 
be able to do, erect works on it destructive of its capacities for navigation. 

15. The Jaghire, however, of Futteh Mahomed Ghorec^, in which the 
bund lies, as well as the land on the other side of it, now forms part, 1 am 
told, of the Purgunnah of Roree, and is in our possession. 1 am almost ^fra id 
that my informant is mistaken in this, but, if not, nothing, I imagine, can be 
required but an order from yourself to the Collector of Sliikarpoor to have the 
bund removed. As to the actual increase to the revenue of tin’s Collectorate 
that may be expected to arise from the measure, I am unable, with any certainty, 
to speak. Guided by Native authorities, I stated, in November 1843, that 1 
believe it might amount to about five laks, and 1 have smee heard that estimate 
given more than once by Deputy Collectors ol‘ Meerpoor, whose sources of 
information were wholly independent of mine. But, on the other hand, there 
are many who do not reckon it at more, even in good years, than about twenty 
thousand, and there is no accurate information to be got from the Dufters on 
the subject. For, in the first place, they only give the’ rents of a part of the 
land, and in the next they give that very inexactly. In fact the revenue on 
the Narra was never properly collected or attempted to be so. The Buttai 
system was never in force there ; the assessment was always made by estimate; 
and as the Mcers' chief object was rather to })rescrve men with so many oppor- 
tunities of being turbulent in their obedience than to extract revenue from them, 
they dealt lightly with the races living there and took no very strict account 
from them of the Sirkar’s dues. But if it is difficult to hill the exact amount of 
increase that might aiise to the revenue from the sweeping away the Narra 
Bund, there can be none as to the political and social advantages that this mea- 
sure would confer. It would remove a standing violation of all natural justice, 
for what can be more inequitable than that the supply of water which God 
sends the peojde should be thus cut off ? it would do much towards restoring to 
prosperity the now almost ruined towns and villages along the Narra’s banks ; 
and the lakes refilled would afford a comfortable means of subsistence to 
thousands, wlici e nothing now but the Pcloo and Tamarisk grow. These are 
advantages which, in the eye of a civilized Government, will always outweigh 
those of mere money, however necessary to be looked to, as the world is 
constituted, these may be. 

I have the honour to be, &c. 

3lst October 1850. (Signed) A. B. Rathborne, Collector. 

2n 
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No. 1915 of 1850. 

Territorial Department, Revenue. 

From the Commissioner in Sind, 

To Lieut. Colonel W. Scott, Superintending Engineer, Sind. 

Sir, — I have the honour to request you will favour me with your opinion 
on the subject of the accompanying copy of a report, No. 862, dated the 31st 
ultimo, from the Collector of Hyderabad, relative to the re-opening of the 
Eastern Narra. 

2. It seems hardly probable that Captain Baker should h%ve been mis- 
takejji^in opinions which purport to have been founded on detailed surveys; but 
Captain llathborne appears to rely with much confidence on the accuracy of 
his information. 

3. To facilitate your consideration of the question, I forward, in original. 
Captain Baker's report, and the rough plan derived from Native information 
which accompanied Captain Rathborne's letter, and whicli I request may be 
returned with your reply. You can have access to the plans illustrative of 
Captain Baker’s report, which are now in my office, on your return to Kurrachee. 

I have the honour to be, &c. 

(Signed) R. K. Pringle, 

20th November 1850. Commissioner in Sind. 


No. 1430. 

Territorial Department, Revenue.. 

From Lieut. Colonel W. Scott, 

Superintending Engineer, Sind, 

To R. K. Pringle, Esq., 

Commissioner in Sind. 

Sir, — I have the honour to acknowledge the receipt of your letter No. 1915, 
of 20th instant, transmitting copy of Captain ilathbonie’s letter No. 862, dated 
31st October, together with a Native sketch of the course of the Narra, copy 
of a sketch of the same with the names of the villages in English, and copies 
of reports on canals west of the Indus and in the upper portion of the Eastern 
Narra by Captain Baker. The latter four documents 1 herewith return. 

2. It would appear from Captain Baker’s report, para. 5, that the construc- 
tion of the Arore Bund, or at least of some bund affecting the Narra, was 
anterior to 1826, 1 fear, therefore, that the bed through which Captain Rath- 

borne supposed the Narra to have been fed has altered materially, and that 
the simple removal of the obstruction (if such exist) will not be sufficient. 
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3. Speaking from recollection, I think that Captain Baker’s line of survey 
led him into the Narraeast of Arore, and that other lines of survey were carried 
generally parallel to the line of the Indus, and that the bed of the Narra was 
not examined between the point at which Lieutenant Blagrave crossed it to the 
north, and the point where Captain Baker fell into it : some bund or bunds may 
therefore exist. 

4. I should think that there could be little difficulty in ascertaining the 
facts of the case by sending an officer to visit the places which Captain Rath- 
borne points out, and the general course of the Narra, to which he will probably 
find numerous feeders ; the main bed being probably that depression of 
country notec(,as coming from Hooper in the 3rd paragraph of Captain Baker^s 
report, 

5. Captain Baker’s survey was sufficient for the purposes which he nR in 
view (the permanent supply of water), and I would request attention to his 
11th, 12th, and 13th paragraphs. 

6. It does not appear to me possible to settle the question unless some 
person be sent to inspect the place. I have^ore than once been applied to 
to cut bunds which had really at the time no effect on the irrigation. 

7. I doubt the possibility of damming the Narra until it had been so 
reduced by other circumstances as to have become of little value. 

I have, fee. 

(Signed) W. Scott, Lieut. Colonel, 

22nd November 1850. Superintending Engineer, Sind, 


No. 1937 OF 1850. 

Territorial Department, Revenue. 
From the Commissioner in Sind, 

To the Acting Collector of Shikarpoor. 

Sir, — In transmitting the accompanying copy of a correspondence as per 

margin, together with the reports of Captain Baker 

giMeiJ^No^T”l?7ateT20th Captain Rathborae in original, on the subject 
instant. of the re-opening the Narra Canal, I have the 

22nd^^tt^*No honour to request that you will take measures for 

verifying the information obtained by Captain 
Rathborne, and favour me with your opinion and report on the question gene- 
rally, returning the original documents with your reply. 

I have, &c. 

(Signed) R. K. Pringle, 

2bth November 1850. Commissioner in Sind. 
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No. 85 OF 1851. 

Revenue Department. 

Prom the Acting Collector, Upper Sind, 

To the Commissioner in Sind. 

Sir, — I have the lionour to acknowledge the receipt of your letter No. 1937, 
of the ‘25th November last, with enclosures from the Collector of Hyderabad, 
on the subject of the supposed Narra Bund. 

2. On a late occasion I jiroceeded to the spot pointed out in the 7th para- 
graph of Cajitain Rathborne’s letter, and found there the bund noticed by that 
oilic^ but not in the jiosition nor of the magnitude which would ajipear to 
havBle(‘n rejiresented to him by his informant. 

3. i'rom information whicli I was enabled to collect from parties who might 
be presumed well acquainted with the localities, it apjiears that the Narra has 
now no separate head in the banks of the Indus, and that, within the memory 
of man, the supplies of water wl^^ch its bed used to receive in formei’ years, were 
obtained by the direct overflow of the river, or what the natives in this part of 
Sind call the “ Lcht.’' 

4. These overflows, or lehts, which followed the periodical rise of the river, 
were two in number, one leaving the main bed of the Indus in the vicinity of 
Ahmedpoor, and the other further to the south and near ‘the Cotekee district 
of this Collectorate. The former of the two, however, afforded the main sup- 
ply of water to the ravines from which the Narra derived its source, and, from 
the mass of water which it threw off, was termed par excellence the Khoonim 
Leht,” the other only contributing to any extent in seasons of an extraordinary 
overflow. The floods formed by these Ichts spread for miles over the country 
in every direction, and taking naturally to the lower tracts, worked out channels 
for themselves, which again communicated with each other by lakes, or 
colabs, until they all converged upon nearly the same point, and, pouring 
their contents into one channel of egress, formed the stream which is now 
known as the Narra. Numerous embankments are to be seen thrown across 
these channels or ravines to retain the waters for agricultural purposes, and, as 
such, are noticed in the 4th j)aragraph of Captain Baker’s report. 

5. The tract of country in which most of the abovementioned channels con- 
verge, lies between the villages of Fukeerabad and Trigadee, and it is here that 
the Narra first begins to have a defined bed ; this, at the part 1 examined, was 
between three and four hundred feet broad, and was perfectly dry, with the 
exception of pools here and there, which, 1 was informed, derived their supply 
from under-ground sources, and one of which was pointed out to me said to be 
upwards of sixty feet in depth. To the north of Fukeerabad, which is about 
six miles north-east from the village of Birha, where the bund alluded to by 
Captain Rathborne is to be found, the Narra, 1 was told, has no distinct channel 
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of its own. Trigadee is also about six miles from Birha to the south-east, and 
there the bed of the stream is unmistakeable ; at its nearest point it is fully five 
miles distant from the bund which Captain Ratliborne supposes to be the key 
of its supply. 

6. This bund, lying close to the village of Birha, is one of those adverted 
to in the 4th paragraph of this letter, and the ravine which it confines, one of 
the channels therein noticed. The bund is formed of earth and brushwood 
rammed closely together, 600 feet in length, 38 feet broad at top, and with a 
height of 22 feet ; the highest water-mark in its rear being 15 feet, the breadth 
of the ravine, a short way below the bund, about 200 feet. I could discover no 
bund one ko|^ long and with a breadth of forty guz, as described by the Col- 
lector of Hyderabad, nor, from the inquiries which I made, do I think th^ such 
exists. The ravine in rear of the bund was, at the time I visited it, perfectly 
dry, nor is it said to retain any water after the subsidence of the inundation : it 
communicates with the main bed of the Narra near the village of Trigadee, and 
there is no doubt that, if removed, the water which it must at one season of the 
year retain would flow into that stream; but whetlicr the supply which would 
thereby be secured to the latter would be of any use to the Hyderabad districts, 
is, 1 should say, problematical. 

7. In the first place the waters, a portion of which the bund confines, are 
those of the Gotekee or minor leht, and it in no way interferes with the flow 
of the Ahmedi)oor or principal one, which used to find its ingress into the 
Narra chiefly by the Uainee Channel alluded to in the 7th paragraph of Captain 
Baker’s report ; and secondly, the chances are, that as the limited stream to 
which the removal of the bund would afford a passage, only waters now about 
12,000 rupees’ worth of land, and that at the spot where it is first impeded, it 
would scarcely irrigate so much at fifty or a hundred kf)ss further down and 
after a passage through a sandy country, where much of its body would neces- 
sarily be lost from the light and retentive nature of the soil. 

8. There would, however, have been no objections towards removing the 
bund, and to our testing the results of the measure during one season, had not 
the villages in its vicinity been lately leased out for a term of four years, upon 
the faith of its continuance, and any arrangements which would deprive them of 
the accustomed supply of water would necessarily involve the discontinuance of 
the leases, and, supposing the lessees ready to throw up these, be the occasion 
of considerable loss to Government. The revenue of these villages is about 
Rs. 7,000 per annum ; the residue of the land within the influence of the bund 
belonging to his Highness Meer Ali Moorad Khan. 

9. Before, therefore, causing the removal of the bund, we must satisfy our- 
selves that a greater and equally direct advantage from that measure will accrue 
to Government in the Hyderabad Collectorate, and this, as I have stated, is very 
far from certain, because the work merely impedes a small portion of the 
Narra’s supply, and because that supply I believe to have been received chiefly 
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from the Ahmedpoor or Khoonun Leht, which has of late years been inter- 
mpted by causes perfectly disconnected with the bund or anything relating 
to it.. 

10. These causes, I am credibly informed, lie in the construction along the 
bank of the Indus, within Bhawul Khan’s territory, of extensive embankments, 
whereby the Khoonun Leht is prevented from encroaching into the adjacent 
tracts, which, from its violent action, used formerly to be converted into unpro- 
ductive swamps, or, if the encroachment has not been entirely prevented, the 
supply has been regulated to meet the wants of the land for cultivation : and 
although, as far as our Government in Sind is concerned, the measure on tlie 
part of Bhawul Khan is to be regretted, it would be scarcely legitimate for us to 
interdict him from preventing his country sutfering from excessive inundations, 
the more especially as Captain Baker, in the 13th and following paragrajdis of 
his report, has pointed out to us the manner in which a remedy can be applied 
within our own reach ; and as the advantage to the Hyderabad Collectorate 
from a supply of water in the Narra arc shown to be so immense, his 
suggestions would appear well worthy the attentive consideration of the local 
authorities and of Government. 

11. The enclosures received with your letter are herewith returned. 

1 have the honour to be, &c. 

(Signed) G. Inverarity, 

Acting Collector, Upper Sind. 

Camp KhyrpooTy Qtli Fehruary 1851. 


No. 420 OF 1851. 


From II. B. E. Frere, Esq., 

Commissioner in Sind, 


Revenue Department. 


To the Right Honorable Lord Viscount Falkland, 

Governor and President in Council, Bombay. 


My Lord, — ^I have the honour to 

Captain Baker’s report, dated October 1844. 
Letter from Collector of Hyderabad, No. 862, 
dated Slst October 1850. 

Ditto to Colonel Scott, Superintending En- 
gineer, No. 191.5, dated 20th November 1850. 
Ditto from ditto, No. 1430, dated 22nd ditto. 
Ditto to Acting Collector of Shikarpoor, No. 
1937, dated 25th November 1850. 

Ditto from ditto, No. 85 , dated 6th Feb. 1851. 


submit, for the consideration of your 
Lordship in Council, copies, as per 
margin, of documents relating to the 
possibility of restoring water to the 
ancient channel of the Indus called 
the Eastern Narra, and of thereby 
adding greatly to the revenues of 
the Hyderabad Collectorate. 
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2. Your Lordship in Council will observe — 

1st. That Captain Baker, with whose high merits as an Engineer 
officer your Lordship is well acquainted, considered it probable that the 
obstruction of the Narra was not any single artificial work. 

2nd. That he did not ascertain conclusively, and in a manner to remove 
all doubt on the subject, whether or not he was correct in this supposition. 

3rd. He sketched out a plan for opening, at no great cost, a new mouth, 
which would give the required supply, under the restrictions necessary, for 
the security of other important objects. 

4th. That Captain Baker’s project lay over during the troubled times 
which succeeded 1844, the year in which it was sent in. 

5th. That Captain Rathbome, Collector of Hyderabad, has since obtain- 
ed, what he considers strong evidence, to show that the obstruction is an 
artificial work of recent erection, the removal of whi(jh would at once restore 
the ancient supply. 

6th. That Mr. Inverarity has visited the spot indicated by Captain 
Rathborne, and sees reason to agree rather with Captain Baker, that the 
artificial obstruction there existing is not the sole, even if it be the princi- 
pal cause, of the deficiency of supply, and that this view is confirmed by 
the opinion of Colonel Scott. 

Finally. That while all are agreed as to the great benefits which would 
follow the restoration to the Eastern Narra of an abundant supply of water, 
it is still doubtful whether the obstruction to such a supply is an artificial 
bund, or a change in the course of the main Indus, and, if the latter, what 
would be the cost of the measures proposed by Captain Baker for providing 
a supply. 4 ^ 

3. It seems to me, that the magnitude of the benefits promised by a resto- 
ration of a full supply of water to the Narra, is such as to justify the employ- 
ment of an officer on this special duty, and I would, therefore, recommend that 
a duly qualified Engineer officer be deputed for the purpose. 

4. As the interests of the Rao of Cutch are involved, I would recommend 
that the officer in question should be directed to examine and most carefully 
level the whole country from Cutch northwards via Oomerkote, and the bed of 
the Narra up to the Indus north of Rorec, taking occasional cross levels, east 
to the rising lands of the Desert and west to the Indus, the northern portion of 
the Narra and all its tributary channels being minutely examined. He would 
then be able to decide what would be the effect of cutting the bund or bunds 
which may exist there ; whether their influence be as great as supposed by 
Captain Rathborne, or as small as believed by Colonel Scott and Mr. Invera- 
rity ; whether there be any means of getting the required supply, other than 
that sketched out by Captain Baker, and, if not, he will be in a condition to 
estimate exactly the cost of carrying out Captain Baker’s plan. 

5. It is needless to observe that for such a duty it is useless to employ 
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any but an officer of first-rate scientific acquirements. The duty would occupy 
him the whole of the short working season in that part of the province, viz. 
from the end of the fever season in November till the commencement of the 
extreme heat in April ; but it would be very desirable that he should start with 
full experience of the nature and extent of the stream of the IndiB at its height, 
which is best seen between April and October. I 

I have the honour to be, 

(Signed) H. B. E. Frere, 

On the Indus j 18^A March 1851. Commissioner in Sind. 


No. 8253 of 1851. 

Territorial Department, Revenue. 
Captain Crawford is requested to favour Government with his report and 
opinion on the subject of these papers. 

By order, 

(Signed) TI. E. Goldsmid, 

Secretary to Government. 

JBomhay Castle y 2^th March 1851. 


No. 14 of J851. 

%■ 

Territorial Department, Revenue. 

To H. E. Goldsmid, Esq., 

Secretary to Government, Bombay. 

Sir, — I have the honour to acknowledge the receipt of your endorsement of 
the 29th ultimo, on a letter, No. 420, from the Commissioner in Sind to the 
Right Honorable the Governor in Council, on the subject of the Eastern Narra. 

2. I cannot speak on this subject from personal knowledge, having never 
visited the portion of Sind referred to. A perusal of the papers and inspection 
of Captain Baker’s map, would, 1 should imagine, fully satisfy any person that 
the Collector of Hyderabad has been misled by Native reports, which are most 
probably altogether traditional, and refer to a very long by-gone state of affairs. 

3. Both Captain Baker’s report and the one of a much later date by the 
Collector of Shikarpoor, agree in the fact of there being now no defined channel 
to the Narra above the latitude of Roree, and there can be little doubt that 
cutting the bund alluded to (one it appears of much less consequence than the 
Native report makes out) would probably cause much local loss, without effect- 
ing any counterbalancing general advantage. 
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4. Should Government determine upon taking any steps towards investigat- 
ing the advantages and cost of restoring a stream of water to the bed ol’the 
Narra, the preliminary surveys, when put in hand, should be so provided for as 
to admit of their being perfected in one season ; and I would, tlierefore, b(^g to 
bring particularly to your notice, that the quantity of work detailed in the 4th 
paragraph of the Commissioner’s letter, is far more than any person could manage 
in one working season. 

/>. I should estimate that, to prepare carefully the levels required, would give 
full employment to an Engineer oflicer, and two Assistants, either oHicers or 
men, l)ut who must be fully equal to the work, and capable of being trusted to 
carry it on alone, without any immediate superintendence. 

6. The Principars duty would be to select a sjiot and fix a bench-mark 
somewhere in the bed of the Narra, where it begins to take the form of a single 
uninterrupted channel. Thence one Assistant should proceed to level demn the 
course of the river southwards, taking occasional cross sections ; the other 
would proceed to examine carefully any large branches coming from the north- 
ward or westward, tracing them, if ])ossiblc, to the point of their issu(i from 
the river, and ascertaining what, if any, obstructions do exist. 

7. The Princij)al himself would revise the levels from Uoree to the bed of 
the Narra, and examine the ground, by boring, to asceilain its nature, with 
reftirence to the formation of the new head as j)ro])Osed by Captain Baker. 

8. With less means at command than that above-mentioned, I do not think 
that the work could be satisfactorily concluded in a single season. 

I have the honour to be, See, 

(Sigried) J. TI. G. Crawford, Captain, 

Bombay, 1th Ajyril 1851. Late Actg. Su])t. of Canals in Sind. 


No. 5334 of 1851. 

Territorial Department, IIevenue. 

To the Military Board. 

(Gentlemen, — I have been directed to annex copy of the papers noted in 

the margin, and to request that you will favour 
Government with your opinion as to the arrange- 
ments which can be made for carrying into effect, 
at the very commencement of the next working 
season, the suggestion made by Cajitain Crawford 
in the 4th paragraph of his letter, dated 7th ultimo, 
No. 14. 

I have the honour to be, &c. 

(Signed) II. E. Goldsmid, 

. Bombay Castle, \Wi May 1851. Secretary to Government. 

3 n 


Extract (]>ara. 4) of letter 
from the Commissioner in Sind, 
No. 420, dated 18th March 
1851. 

Letter from Captain Craw- 
ford, No. 14, dated the 7th 
ultimo. 
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No. 4693 OF 1851. 

Public Works. Territorial Department, Revenue. 

To the Right Honorable Lord Viscount Falkland, G.C.H., 

Governor and President in Council. 

My Lord, — We have the honour to acknowledge the receipt of Mr. Secre- 
tary Goldsmid’s letter No. 5334, of the 13th ultimo, and, in reply, would 
represent to your Lordship in Council, that the Department does not afford the 
means of effecting the survey of the Narra as suggested by Captain Crawford, 
and, on our referring to the Chief Engineer, to learn whether any other 
Engineer officer can be made available, that officer states that he does not see 
any probability of officers being available for the survey. 

We have the honour to be, &c. 

(Signed) C. Waddington, Lieut. Colonel, 

Chief Engineer. 

„ J. Swanson, Major. 

JBoinhmjy Military Board Office ^ ^tli June 1851. 


No. 6499 OF 1851. 

Territorial Department, Revenue. 


To H. B. E. Frere, Esq., 

Commissioner in Sind. 

Sir, — With reference to Mr. Secretary Goldsmid’s letter No. 5335, dated 
the 13th ultimo, I have been directed by the Right Honorable the Governor in 
Council to transmit herewith copy of one from the Military Board, N o. 4693, 
dated the 9th instant, and to request that you will state whether there is any 
officer in Sind who could be rendered available for the duty therein men- 
tioned. 

I have the honour to be, &c. 

(Signed) A. Malet, 

Chief Secretary to Government. 

- Bombay Castle ^ Ylth June 1851. 
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No. 1241 OF 1851. 

Territorial Department, IIevenue. 
From the Commissioner in Sind, 

To Lieut. Colonel Scott, Superintending Engineer, Sind. 

Sir, — In transmitting the accompanyii^ copy of correspondence, as noted in 
To Government, No. 420, the margin, on the subject of re-opening the Eastern 

Narra, I have the honour to request that you will 
do me the favour to state, whether you know of any 
officer in Sind who could be rendered available for 
the survey duty therein mentioned. 

I have, &c. 

(Signed) H. B. E. Frere, 

Kurracliecy 20th June 1851. Commissioner. 


dated 18th March 1851. 

From ditto, No. 65.‘15, dated 
13th May, with enclosure. 

From ditto. No. 6499, dated 
17th June 1851. 


No. 939 of 1851. 

Public Works. Territorial Department, Revenue. 

To H. B. E. Frere, Esq., 

Commissioner in Sind. 

Sir, — With reference to your letter of the 28th ultimo, N.o. 1241, I have the 
honour to state, that it would require the undivided attention of an officer with 
a proper establishment to make a satisfactory examination of the sources, &c. 
of the Narra instrumentally. I therefore regret that I cannot recommend the 
employment of any of the Executive ofBbers on the work, and I do not know 
any other officer in Sind competent to the duty. 

2. I was unable, when Superintendent of Canals, to pursue the investigation, 
as it is one requiring an officer’s whole attention, both from the nature and 
locality of his operations; 1 think, however, Lieutenant Fife could set the 
question brought forward by Captain Rathborne at rest, as he will be able to 
see, during this inundation, whether any single obstacle, or even whether seve- 
ral artificial obstacles, exist, and thus the field of future operations might be 
narrowed without danger. 

3. Captain Baker could not find the bund alluded to. It may be that the 
people will not show it, being conscious that if it is cut they will lose much 
Rubbee land ; on' the other hand. Captain Rathborne’s informants may very 
possibly have a strong bias. If this be the case, it is not a solitary instance ; 
Native gentlemen are constantly complaining of such bunds, quite as much with 
a view to reduce their neighbours as to benefit themselves. I think it there- 
fore most essential that at least one of Captain Rathborne’s informants should 
accompany Lieutenant Fife and point out what he means. 
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4. According to my recollection and Captain Baker's survey, there is no 
regular ancient channel in which to look for this bund ; though there is plenty 
of lowland, and many Dunds, one or all of which may finally discharge into the 
Narra, if not hindered by artificial means. 

5. If you think it desirable to proceed in this way, I will send particular 
instructions to Lieutenant Fife. 

I have the honour to be, &c. 

(Signed) W. Scott, Lieutenant Colonel, 
Kiirrachecy Ath July 1*851. Superintending Engineer, Sind. 


No. 1318 of 1851. 

Territorial Department, Revenle. 
From the Commissioner in Sind, 

To the Acting Collector of Hyderabad. 

Sir, — In forwarding the accompanying copy of corrc'spondence on the 
subject of the Eastern Narra, 1 have the honour to request that you will be 
good enough to inform me, whether you know who was Captain Rathbonic's 
infoi-mant us to the existence of the bund alluded to, and whether he could be 
prevailed on to accompany Lieutenant Fife to the sjiot, as jirojiosed by the 
Suj)erintending Engineer. 

I have the honour to be, &c. 

(Signed) II. B. E. Fkere, 

KurracheCy \)ihJuhj 1851. Commissioner in Sind. 


N(4 497. 

Revenue Department. 
rrorn the Acting Collector of Hyderabad, 

To the Commissioner in Sind. 

Sir, — 1 beg to acknowledge the receipt of your letter, No. 1318 of 1851, 
Territorial Department, Revenue, on tint subject of the Eastern Narra, and to 
inform you that Caj)tain Rathborne’s informant, as to thii existences ol‘ the 
bund alluded to, was a man named Wishen Sing, formerly Kardar of the 
Purgunnah of Shah wall Lohanna, now out of employment, and now residing at 
Shahdadjioor, and one of the lessees of the Purgunnah of Shahwah. 

2. Should I receive your orders, I will direct this man to join In’eutenant 
Fife as soon as possible at Sukkur or Roree; at the same time, I would recom- 
mend that his expenses be paid him, and that a certain gratuity, if his 
information be found to be correct, be given him. 

I have the honour to be, &c. 

(Signed) H. Penning, Ca{)tain, 

IJychrahad Collectors Office, \Atli Tuly 1851. Acting Collector. 
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No. 13‘J4 OF 1851. 

Revenue Depaktment. 

From the Commissioner in Sind, 

To the Superintending Engineer, Sind. 

Sir, — Adverting to previous correspondence, I have the honour to forward 
(^opy of a letter from the Actin^r Colhictor of Hyderabad, No. 497, dated the 
14th instant, on the sulyect of the Narra Bund, and, with reference thereto, 
to inform you, that .1 will order the person alluded to by Cayitain Fenning to 
proceed at once to Sukkur, if you think that Lieutenant Fife could make any 
examination which would be conclusive on all the points at issue, without in- 
curring serious risk at this season of the year. 

I have the honour to be, &:c. 

(Signed) TI. B. E. Frere, 

Kurrachec, }SlhJtflt/ LSSl. * Commissioner in Sind. 


No. 990 of 1851. 

Public Works. Territorial Department, Revenue. 

To H. B. E. Frere, Esq., 

Commissioner in Sind. 

Sir, — With reference to your letter No. 1394, of the 18‘th current, it appears 
to me that Lieutenant Fife could, by personal inspection, decide the question 
as to the * correctness of Captain Rathborne’s information; that is, he could 
say, by a mere inspection, whether any one or more artificial obstacles have been 
ojiposed to the natural course of the Narra. 

2. I think it would be desirable to furnish him with a copy of Captain 
Baker s survey and report, which is, I believe, in your office, and also of 
Captain Rathborne’s letter. 

3. There will, I apprehend, be some risk and considerable exertion in 
making an examination while the water is in the country, but less danger of 
fever, than if it should be attempted at a later period, when also it would be 
more difficult to arrive at a true conclusion. 

4. As much will depend on the state of the country and of Lieutenant 
Fife’s own health, it will probably be better to allow him to communicate with 
Captain Fenning. 

5. I will make a tracing of the plan if you will kindly allow it to be sent to me. 
There is great danger of injury in sending plans in cases at this time of the year. 

I have the honour to be, See. 

(Signed) W. Scott, Lieut. Colonel, 

Karrachecy \dth July 1851. Superintending Engineer, Sind. 
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No. 1438 OF 1851. 

Revenue Department. 

From the Commissioner in Sind, 

To Lieut. Colonel Scott, Superintending Engineer, Sind. 

Sib, — I have the honour to acknowledge the receipt of your letter of the 

Captain Baker’a Report, 

dated 14th October 1844. as therein requested, the papers noted in the mai^in, 

C^rtMn Baker’s Surveys Jn reference to the Narra Bund, which you will be 

good enough to send to Lieutenant Fife, who 
should obtain from the Collector of Shikarpoor, and other authorities in Upper 
Sind, all the aid they can afford and which he thinks likely to be useful in 
facilitating his labours. 

2. He should also be guided as to the time of making his observations by 
the state of the weather, and other local circumstances, so as to incur as little 
risk as possible; and to save time, he should communicate direct with the 
Collector of Hyderabad. 

3. Copy of my letter of this date, No. 1439, to the Collector of Shikarpoor, 
on the above subject, is herewith enclosed. 

I have, &c. 

(Signed) II. B. E. Frere, 

Karrachee, 2ith July 1851 . Commissioner in Sind. 


No. 1440 OF 1851. 

Revenue Department. 

FrOm the Commissioner in Sind, 

To the Acting Collector of Hyderabad. 

Sir, — With reference to previous correspondence relative to the Narra Bund, 
Letter to the Superintend- I have the honour to transmit copy of the papers 

18th instant. margin, and to request that you will be good 

Reply No. 1990, dated 19th enough to co-operate, as far as you can, in the 

“Ser to. No. 1438, dated examination, especially by despatching 

24th instant. Wishen Sing to join Lieutenant Fife. 

2. This individual should be guaranteed his expenses, as well as a promise 
of any reward you may think requisite, to secure his faithful services j the 
reward to be contingent on his showing such a bund as he described to Captain 
Rathbome, the removal of which would restore water to the Narra. 

I have, &c. 

(Signed) H. B. E. Fbebe, 

Kurraclm, 24^/t July 1851. Commissioner in Sind. 
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No. 1447 OF 1851. 

Revenue Department. 

From the Commissioner in Sind, 

To the Right Honorable Viscount Falkland, 

Governor and President in Council, Bombay. 

My Lord, — With reference to Mr. Chief Secretary Malet’s letter No. 6499, 

dated 17th ultimo, I have the honour 
to transmit copy of a correspondence 
that has passed consequent thereon, 
as per margin, on the subject of the 
survey of the Eastern Narra, the 
tenour of which will, I trust, be 
approved by Government. 

2. Your Lordship in Council 
will observe from these papers, that 
Lieutenant Fife’s examination can 
only set at rest the question as to whether it is any single obstruction which 
prevents the flow of water into the Narra, and cannot, therefore, supersede the 
necessity for other surveys, unless it should prove that Colonel Scott, Captain 
Baker, and Mr. Inverarity have all been mistaken. 

3. Should it prove that they are right, and that Captain Rathbome was 
misinformed, Lieutenant Fife’s examination will do little towards carrying out 
Captain Baker’s plan. Because, in the event of the obstruction proving to be 
as that officer seems to have believed, not any one work but a gradual filling 
up of many sources of supply, and the want of a single sufficient feeder such 
as Captain Baker proposed to cut from Roree, the survey for the purpose of 
determining the line of such feeder, and its probable expense, will have to be 
made in the cold season, when the water is off the ground. 

4. For such surveys, Government will observe, from Colonel Scott’s report, 
there is no officer available in Sind. 

5. But, adverting to the immense prospective revenue and other advantages 
at stake, I would earnestly urge, on the favourable consideration of your Lord- 
ship in Council, the propriety of making some sacrifice to secure the services of 
a competent officer, before the opening of the next brief season, for travelling 
in the Eastern Desert. It is not for me to venture to point out how this may 
be best done, but I am sure your Lordship will excuse my suggesting that 
some temporary provision might be made for the duties of some competent 
Executive Engineer, who might thus be Enabled to devote the season to a 
work of such importance. 

I have the honour to be, &c. 

(Signed) H. B. E. Frere, 

• Kurrachee^ 25th July 1851. Commissioner in Sind. 


To Superintending Engineer, No. 1241, dated 
3()th June. 

From ditto, No. 939, dated 4tli July. 

To the Collector of Hyderabad, No. 1318, 
dated 9tli July. 

From ditto, No. 497, dated 14th July. 

To Superintending Engineer, No. 1394, dated 
18th July. 

From ditto, No. 990, dated 19th July. 

To ditto. No. 1438, dated 24th d# 

To Collector of Hyderabad, No. 1440, dated 
24 til July. 
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No. 6800 of 1851. 

Territorial Department, Revenue. 

To the Military Board. 

Gentlemen, — I have been directed by the Right Honorable the Governor 
in Council to acknowledge the receipt of your letter No. 4693, dated the 9th 
June last, relative to the survey of the Eastern Narra, and, in transmitting here- 
with copy of a communication on the subject from the Commissioner in Sind, 
No. 1447, dated the 25th July last, and oi* its accompaniments, to request that 
you will be so good immediately to consider and report the best arrangement 
you can propose for detaching to Sind a competent and fully qualified officer, 
or two if absolutely necessary, to perform the duty indicated by Mr. Frere ; 
the duties of the officers so detached being, in the mean time, performed by an 
Infantry ofiSccr, or in some other manner. 

2. You will understand that the Goverriiient attach sufficient importance 
to the work in question, to render it desirable that no trivial obstacle should be 
allowed to interfere with its efficient performance. 

I have the honour to be, &c. 

(Signed) H. E. Goldsmid, 

Bombay Castle, Ath September 1851. Secretary to Government. 


No. 278 OF 1851. 

From Lieut, Colonel C. Waddington, C.B., Chief Engineer, 

To Lieutenant W. F. Marriott, Secretary to the Military Board. 

Sir, — I have the honour to acknowledge the receipt of your memorandum 
No. 7429, of the 1 1th instant, with the accompanying correspondence, regarding 
the Narra River, and directing me to rej)ort on the same. 

2. The instructions of Government, contained in Mr. Secretary Goldsmid’s 
letter No. 8800, are, that the Military Board should ‘‘immediately consider 
and report the best arrangement they can propose for detaching to Sind a com- 
petent and fully qualified scientific officer, or two if absolutely necessary, to per- 
form the duties indicated by Mr. Frere,’’ and they are further informed “ that 
no trivial obstacle should be allowed to interfere with the efficient performances 
of the work in question.” 

3. The work indicated in the Commissioner’s letter No. 1447, appears to be 

a survey for the purpose of determining the line of a feeder (to the Narra) such 

as Captain Baker proposed to cut from Roree, and its probable expense.” 

4. In making a preliminary examination and rough survey of the country 
near the head of the Narra, Captain Baker and his whole establishment (four 
Commissioned officers and three Sergeants) were occupied for some months 
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The detailed survey, therefore, necessary to determine exactly, and after- 
wards to delineate the ground through which a cut should be taken from near 
Roree to the Narra river, with the necessary levellings, and a careful estimate 
of expense, will not be a light undertaking, and I should not recommend that a 
smaller number than three officers, with a fitting establishment, be employed on 
it, because the time for making the necessary observations is limited, and, if 
undertaken at all, the work should be completed in one season. 

5. Lieutenant Fife, the Executive Engineer Upper Sind, is the officer most 
readily available for conducting this Purvey, and is, I have reason to think, 
qualified to undertake that duty. There are no Engineer officers available as 
Assistants, unless his Excellency the Commander in Chief will consent to their 
being detached from the Sappers and Miners. I would in that case beg to re- 
commend for the duty Lieutenants Stainforth and Goddarduboth of whom have 
been with the head quarters of the Sappers considerably more than a year. It 
is probable also that some of the Non-Commissioned officers have assisted those 
officers in surveying the city of Poona, and might be useful in the projected 
survey of Sind. 

I have the honour to be, &c. 

(Signed) C. Waddington, Lieut. Colonel, 

Chief Engineer. 

Bombay y Chief Engineer's Office^ \5th Sei)tember 1851. 


Minnie by the Honorable Board, 

The suggestions herein made may be acted on, and instructions given in the 
proper Department that they may be at once carried into effect. 

(Signed) Falkland. 

„ D. A. Blank. 

30^/i September 1851. „ A. Bell. 


Extract {para, \) of a letter from the Military Boards No, 7830, dated 

2bth September 1851. 

With reference to Mr. Secretary Goldsmid’s letter No. 8800, of the 4th 
instant, with accompaniments, regarding the proposed survey of the Narra 
river, we have the honour to submit, for the information of your Lor/iship in 
Council, a communication. No. 278, of the 15th instant, from the Chief Engi- 
neer, on the subject of the arrangements requisite for carrying out the survey 
indicated. 

4 n 



26 


No. 413 of 1851. 

Public Works. , Revenue Department. 

To the Superintending Engineer, Sind. 

Sir, — I have the honour to acknowledge the receipt of your letter No. 1074, 
of the 5th August, and accompaniments, regarding the Eastern Narra. 

2. The Officiating Collector, Hyderabad, informed me, in a letter dated 
28th July, that he had directed a man napped Wishen Sing to proceed at once 
to Shikarpoor to point out the bund said to stop the Narra. This person did 
not reach me till the beginning of September, and until the floods feeding the 
Narra had ceased. 

3. Fortunately, however, the measures I took beforehand to ascertain whe- 
ther the bunds haff actually the effect attributed, proved so effectual as to 
Tender the delay of no consequence. 

4. The Narra is fed by two floods, one of which comes from near Subzul- 
cote, the other from the low ground between Alleewan and Kashimpoor, a 
few miles above Roree. The two floods meet above the bunds at Birha, 
Syed Ali Acbar, and Fukeerabad, and then flow across the country into the 
Narra, filling the artificial bunds on their way. 

5. Now it is perfectly plain that had these bunds really the effect ascribed, 
the floods being prevented from escaping south by the Arore range of hills, 
would return to tlie Indus above Roree, But this is not the*case, they flow over 
the country between and beyond the bunds into the Narra. From the Arore 
hills to the village of Fukeerabad, a distance of eight miles, the country is 
flooded, tlie whole of the water flowing steadily to the south-east. 

6. Thus, then, the question about these bunds is set at rest. 

7. What really caused the stoppage of the Narra, how the report that the 
Arore masonry bund was the cause arose, and with what view that bund was 
constructed, I shall in a day or two endeavour to explain. 

I have the honour to be, &c. 

(Signed) J. G. Fife, Lieutenant, 

SiilihuTy 2nd October 1851. Executive Engineer, Upper Sind. 


No. 1486 of 1851. 

Public Works. Territorial Department, Revenue. 

To H. B. E. Frere, Esq., 

Commissioner in Sind, Kurrachee. 

Sib, — I have the honour to transmit copy of a report, No. 413, dated the 
2nd instant, by Lieutenant Fife, on the Eastern Narra. I agree with Lieute- 
nant Fife, and can add nothing to his report. 
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2. I think it is better to communicate this report at once, than to wait for 
the further information which Lieutenant Fife promises. 

I have the honour to be, &c. 

(Signed) W. Scott, Lieut. Colonel, 
Superintending Engineer in Sind. 

Kurrackecy Wth October 1851. 


No. 1493 of 1851. 

Public Works. Territorial Department, Revenue. 

To H. B. E. Frere, Esq., 

Commissioner in Sind, Kiirrachee. 

Sir, — As it is not certain when I shall receive Lieutenant Fife’s promised 
additional report on the Eastern Narra, and as I shall probably be pressed for 
time when it arrives, I do myself the honour to submit my views on the 
subject at once, although it is not necessary that the instructions should be 
issued to Lieutenant Fife until my successor and Captain Tremenheere may 
arrive. 

2. It seems now quite certain that there is no decided single source o^ 
supply, the obstruction of which has prevented the Narra running as in former 
years. 

3. It seems also clear that to cut a new head for the Narra would tend to 
destroy the inundated land, some portion of which lies in our own territory, and 
some in that of our ally his Highness Meer Ali Moorad. We certainly cduld 
avoid injuring him, but only by embanking the canal through all his low lands, 
but this would be pecarious, looking to the nature of the soil, and certainly 
an expensive operation; and further, the bed of the Narra is so large and 
so sandy, that it would require a prodigious quantity of water to supply it. 

4. If we afforded such a supply by a cut into the river, I fear very much 
that we might divert a larger quantity of water than could be spared, or that 
we might even cause the river to change its course. At present the water is 
mere overflow, and runs so gently over the surface as to cause no danger, but 
let a body of water, 10 or 12 feet deep, pass through the same country, even if 
the ground was hard below (which it is not — it is merely hour-glass sand), 
and I should certainly expect the cut to increase far^beyond our power of 
control. 

*5. There are very few places on the banks of the Indus where we could 
construct a propej^anal head, but luckily just below Roree we could do so with 
a moral certainty that we should always have a ’supply of water, and that we 
need not take more than we choose. 

* 6. I do not veiy clearly understand what Captain Baker’s intentions were, 
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but I much doubt whether he ever proposed to allow his canal to enter the hed 
of the Narra : I know he intended it to be perennial. 

7. • Nothing is considered a canal! in Italy whicli does not discharge the water 
without manual labour; and, if instead of running down in the bed of the Narra 
and probably losing all the water in the sand, (I should say this would be certain 
in the cold season), we ran it along the bank parallel to the Narra, we could 
get a wide strip of cultivation. 

8. If you agree with me in these opinions. Lieutenant Fife should be 
directed to conduct hia survey by a series of moderate circuits, so as to get a 
good general idea of the levels, and he will then be probably able to form a 
rough estimate of the expense, sufficient to enable you to say whether the work 
is likely to pay. 

9. The proper way of proceeding is, I think, first to ascertain whether the 
project is feasible. Captain Baker’s surveys settle that. Next to gfet the general 
levels of the district (not of a mere line passing through it) and sketching out 
the probable course of the canal ; to frame a rough estimate of the expense and 
returns ; and, finally, if this estimate is sufficiently favourable, to lay down the 
line on the ground and to make a correct estimate. 

10. If this course be not followed, I am afraid we shall find that we have 
taken some line which might lead to extra expense. 

11. There will be some difficulty in crossing the canals in his Highness 
Meer Ali Moorad’s country, as they cut our line, and probably they must be 
j)assed over the new canal. This adds to the necessity of a preliminary survey 
before the exact plan can be settled. 

^2. I am therefore of opinion that, commencing from below Roree, where 
Captain Baker proposed his head, Lieutenant Fife should be directed to w^ork 
down to the south-east in circuits of about four miles sides; and as three officers 
are to be employed, they would thus be constantly checking each other, an 
object of no slight importance, because when one man makes a circuit, it is 
quite possible that he should make a double error. 

13. An experienced leveller would not be so liable to it; but I know one 
instance where an error of six feet was made twice, once in excess and once in 
defect, in one large circuit, and the consequence was that an important project 
was found quite useless. 

14. Three officers working independently, but constantly meeting on the 
same points, would check each other’s work, and if an error did occur, it would 
only cause a loss of a few days to one of them ; it is very unlikely that two men 
would make the same mistake, and it is scarcely possible that all three would. 

I have the honour ^ be, &c. 

(Signed) W. Scott, Lieut. Colonel, 
Superiatending Engineer in Sind. 


Kurrachecy Wlh October 1851. 
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No. 2207 of 1861. 

Tebhitobial Depabtment, Revenue. 
From the Commissioneb in Sind, 

To the Right Honorable Lobd Viscount Falkland, 

Governor and President in Council, Bombay. 

My Lord, — With reference to previous correspondence noted in the margin, 
1-Vom Government, No. 6499, ^ •'^ve the honour to submit, for the information 


dated 1 7th June. 

To Government, No. 1447j 
dated 25th July. 

Indorsement from ditto. 
No. 8801, dated 4th Sept. 

From Superintending Engi- 
neer, Sind, No, 1486, dated 
11th instant, with accompani- 
ment. 

From ditto, No. 1493, dated 
ditto. 


of your Lordship in Council, copies of two 
reports from the Superintending Engineer, fur- 
nishing further particulars on the subject of the 
Eastern Narra. The report considerably simplifies 
the question, by showing that Captain Baker was 
right in his view, and that it now remains to be 
decided how his views can be carried out. 


Kurrachee^ I8th October 1851. 


I have the honour to be, &c. 

(Signed) II. B. E. Frere, 

Commissioner in Sind. 


Memorandum of Instructions for Lieutenant Fife. 

1. The principal object Government appear to have in view in employing 
you on your present special duty, is to ascertain whether, by supplying the 
Narra with water from the Indus perennially, the revenues of the Province Can 
be materially increased, and if so, how that supply can best be obtained. 

2. Assuming that the lands on the banks of the Narra are fertile, and that 
the means of cultivating them exist, it is obvious that, to obtain any extensive 
revenue from them, the supply of water should be regular and constant. 

3. In the 15th paragraph of Captain Baker’s report on this subject, a copy 
of which has been furnished you, he mentions, as one of the conditions to be 
met in making a design for a canal to feed the Narra, that it must have a wide 
water-way at a low level, to admit an abundant supply of water during the 
cold weather. But the first point to be^scertained is, whether the land pro- 
posed to be irrigated is fertile ; and the next, whether there are the means of 
cultivating it even were water supplied. You should therefore carefully seek 
for traces of former cultivation, inquiring minutely from the inhabitants what 
grain used to be grown, its quality, and yield. You should endeavour to ascer- 
tain the area of such land, and if, as I fear may prove the case, you find the 
population scanty, you should endeavour to learn where they have migrated, 
and the prospect of their return if the means of earning a livelihood be pro- 
vided them. 
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4. If, however, the perfect restoration of the Narra, as contemplated by 
Captain Baker, should not prove to be a profitable undertaking, it is still very 
possible that by some more simple and inexpensive works, by which a larger 
body of the inundation would be brought into it, an adequate return for outlay 
might be ensured ; for, if large fishing lakes were provided, and the means af- 
forded of irrigating their immediate banks, the want of population or fertility 
of soil for the more extensive undertaking, might be no objection to the more 
limited design. 

5. The country between Fukecrabad and Tujjul has been partially surveyed 
and levelled, but the statistical information regarding it afforded by ‘Captain 
Baker’s report is very meagre. It is said that some undefined portion belongs 
to his Highness Ali Moorad, and that the site of the proposed feeder is inter- 
sected by his canals : their comparative level, and the boundaries of his High- 
ness’ lands, are not shown, nor noticed in any way. Lieutenant Colonel Scott, 
in the 10th paragraph of his letter. No. 1493, of the 11th October, states that 
he thinks Ali Moorad’s canals should be passed over the new canal, but the 
ground of his opinion is not given. 

6. There also seems very considerable doubt of the capability of the bed of 
the Narra for holding water ; it is spoken of as composed of hour-glass sand,” 
and from its extreme breadth in places, and the absorbent quality of its bed, it 
is supposed to be very unfit for conveying a supply of water to a distance 
economically. 

7. This leads to another important subject of inquiry, viz., can the required 
supply of water for so long and so wasteful a channel be spared from the Indus, 
during the cold weather, without interfering with its navigation? 

8. On the 18th March last the Commissioner recommended that you should 
level the whole country from Cutch northwards via Oomerkote, and the bed 

of the Narra up to the Indus north of Roree, taking occasional cross levels, east 
to the rising lands of the Desert and west to the Indus ; the northern portion 
of the Narra and all its tributaries being minutely examined.” The object Mr. 
Frere had in view being, ^‘to decide what would be the effect of cutting the 
bund or bunds which may exist there ; whether their influence be as great as 
supposed by Captain Rathborne, or as small as believed by Colonel Scott and 
Mr. Inverarity ; whether there be any means of getting the required supply 
other than those sketched out by <Jp.ptain Baker, and if not, what would be 
the cost of carrying out Captain Baker’s plan.” 

9. Captain Crawford, by direction of Government, reported on this propo- 
sition of the Commissioner’s, and showed strong reasons for believing that 
Captain Rathborne had been misled with respect to the cause of the failure of 
the supply of water to the Narra, and expressed an opinion that it would prove 
positively injurious to interfere with the bunds in anyway; but with regard to the 
remainder of Mr. Frere’s proposition, he recommended that the officer selected 
for superintending the inquiry should fix a bench-mark somewhere in the bed 
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of the Narra where it begins to take the form of a single uninterrupted channel/^ 
That one Assistant should proceed to level down the course of the river 
southwards, taking occasional cross sections ; the other examining carefully any 
large branches coming from the northward or westward, tracing them, if possi- 
ble, to the point of tl^eir issue from the river, and ascertaining what, if any, ob- 
structions do exist.” Further that you ‘^should revise the levels from Roree to 
the bed of the Narra, and examine the ground, by boring, to ascertain its nature, 
with reference to the formation of a new head as proposed by Captain Baker.” 

10. Consequent on the proceedings above detailed, you were employed 
during the last monsoon in examining the bunds supposed to interfere with the 
flow of the inundation into the Narra, the results of which were detailed in your 
reports Nos. 413 to 415, of the 2nd and 7th of October last, and clearly prove that 
Captain Rathborne had been misinformed, and that were all the bunds to the 
north of the Narra entirely removed, the supply of water to it would still be 
precarious and dependent on the extent of tj^e inundation ; the true cause of the 
want of water being that the original channels from the Indus have silted up. 

11. In the mean time Government had decided on a survey being undertaken 
for the purpose of determining the line of a feeder to supply the Narra with 

water, and its probable expense ;” but, in reporting on the project. Colonel 
Scott, in a letter to the Commissioner, No. 1493, of the lljh October last, 
recommended, for certain reasons there given, that instead of re-supplying the 
Narra, an entirely new canal should be dug parallel with it and near its bank; 
with which object, he further recommended that you should conduct your 
survey by a series of moderate circuits of four miles a side, so as to get a good 
general idea of the levels of the country.” 

12. From the 16th paragraph of your letter No. 416, you appear, though 
on somewhat different grounds from Colonel Scott, to have adopted a nearly 
similar opinion, with this difference, that whereas Colonel Scott seems to have 
contemplated adopting a line for the new canal near the old bed of the Narra, 
you recommended some line between it and the Indus. 

13. Colonel Scott’s knowledge ^f the country, and experience in superin- 
tending its canals, entitle his opinions to great attention ; but, as I gather from 
his letters that he speaks of the Narra, and the canals belonging to his Highness 
Ali Moorad, more from report and general knowledge than from minute and 
careful examination, I do not think there Js any sufficient evidence before us to 
justify our recommending the abandonment of the Narra as a channel, and in- 
curring the heavy outlay of cutting a new canal of such great length, until you 
have, by actual observation and survey, proved its unfitness for the purposes 
which it is reported to have answered in former times. 

14. There is, however, one reason given in your letter above quoted, 
which, should it prove on further examination to be correct, will afford a 
strong argument for abandoning the Narra altogether. I understand that yoii 
expect to find that its banks are not raised like those of the Indus, the lands 
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on either side gradually sloping from the river, and thereby affording facilities 
for cutting canals ; but that the land to the west at least rises from the bed of 
the river towards the Indus. If this be the case (and Captain Baker’s sections 
tend to confirm such an opinion), it is obvious that to irrigate such land will 
require works for raising water. Captain Baker’s levels, however, refer to the 
upper portion of the Narra only, and it is very probable, I think, that the lands 
bordering on the lower part of the river will be found to have a different section. 

15. I have entered thus into detail in placing before you the present state 
of the subject, that you may see how much information is needed, and how 
guarded you should be in forming opinions hastily or on insufficient data. 
A few facts are worth all the theory in the world to enable a correct opinion to 
be formed on a question like the present one ; and I hope that you will now 
be able, by actual measurement and examination, to afford satisfactory data on 
all the points that require to be cleared up, so as to enable Government to 
come to a decision. 

16. I approve of your having proceeded to Oomerkote for reasons stated 
in your note of the 28th ultimo. On being joined by your Assistants, you 
should, in the first instance, examine the Narra southwards, as far within the 
limits of the Hyderabad Collectorate as it may seem to be available for an 
irrigating channel. A single line of levels along the bed of the river, and a few 
cross sections, will suffice for this portion; but the statistical information indicat- 
ed in the 3rd paragraph, and a full account of the soil of the bed of the river, 
should be carefully acquired. 

17. You should then return northward ; and although Colonel Scott has 
recommended an elaborate system of levelling circuits, I hardly think the 
present state of the question would justify the requisite outlay. If, as he 
supposes, the Narra be unfit for an irrigating channel, much valuable time 
would have been lost, and expense incurred; whereas, if what levels you do 
determine are carefully and accurately taken, and bench-marks at distances 
fixed, the only time lost, should eventually a more detailed levelling survey be 
found necessary, will be simply that of travelling back to the point from which 
levelling is to be resumed. You should take cross sections both to the east 
and west of the river. I will not hamper you by defining their exact distances, 
but I would say generally sufficiently far to determine the extent of country 
capable of irrigation, or to prove it beyond a doubt to be incapable of being so 
treated. Again, where you find desert or worthless land approach near the bed 
of the river, it would of course be useless to delay your progress by extending 
your levels across it, while, on the other hand, the vicinity of any canal or other 
work that may in any way affect the question would be sufficient reason for an 
additional cross section, 

18. This careful examination of the river should extend up as high as 
Tujjul, where Captain Baker’s survey terminates. On your arrival there, you 
should endeavour to find one of his bench-marks, and so join your levels on to 
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his ; and if you succeed in so doing, a few cross sections only need be taken 
between that place and Fukeerabad. 

19. You should take sufficient measurements to enable you to make a plan 
of the river, showing its breadth and soundings at a fixed level. 

20. Should you, at any period of your inquiry, be forced to conclude, on 
undoubted grounds, that it would not be remunerative to restore water to the 
Narra, an immediate report should be made to me ; but you should continue 
the work until you receive further instructions. 

21. Having, in accordance with these instructions, arrived at Fukeerabad, 
one of your Assistants should continue to trace the Narra to its head, and also 
examine all its tributaries, while you carry out, with your remaining Assistant, 
the more immediate object of the survey, viz. to determine the best line of a 
feeder and the expense of forming it. 

22. In the last part of the 14th paragraph your letter No. 415, you 
suggest a line for the feeder, north, instead of south of Roree as proposed by 
Captain Baker. You should carefully examine the advantages of both lines, and, 
having selected that which appears to you to be the best, you should prepare an 
estimate of its cost. 

23. To make this accurately, the soil, to the full depth of the required cut- 
ting, should be examined, either by sinking shafts or by boring, and as, if rock 
prevails, the work will be very expensive, the line which gives the minimum 
quantity of rock-cutting should be adopted. 

24. You will be pleased to keep me informed of your progress monthly, 
reporting, however, intermediately in case anything should occur, or informa- 
tion be gained at all likely to lead to a modification of these instructions. 

(Signed) H. B. Turner, Major, 

Ktirrdcheey Wth December 1851. Superintending Engineer, Sind. 


No. 2607 of 1851. 


General Department. 


From the Commissioner in Sind, 


To Major Turner, Superintending Engineer, Sind. 


Sir, — I have the honour 

No. 1813, of the 11th De- 
cember 1851, forwarding copy 
of instmetions to Lieutenant 
Fife regarding the Narra Sur- 
vey. 


to acknowledge your letter noted in the margin, and 
to return you my thanks for the very clear sum- 
mary of the present questions at issue contained in 
your instructions. They will, I think, greatly faci- 
litate Lieutenant Fife’s labours, and seem to me so 


full and judicious as to require no remark from me. 

2. When you can spare it, I shall be glad if you will return the Memorandum 
to me to be copied and returned to ygu, as I have, to save time, made no copy. 


bn 
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3. With reference to para. 3 of your letter, I may remark, that I had little 
doubt but that if water could be got into the Narra, an ample quantity of 
cultUrable land would be found at almost any part of its course. I was led to 
this belief from considering, 1st, that authentic history and tradition concur in 
stating that but a few generations ago there was more cultivation and a greater 
population on the banks of the Narra than exists now on those of the present 
Indus. 2ndly, That I have seen very little land in Sind, as far as Meerpoor, 
which is not culturable if water can be supplied to it. 3rdly, That even the 
Western Desert, when rain falls, affords, in every district, a large proportion of 
culturable land. 

4. Still I was anxious that nothing should be undertaken till such reasoning 
had been confirmed by the observations of an able and intelligent officer, look- 
ing at the district with this particular object in view. 

5. Regarding Colonel Seott’s doubts of the fitness of the Narra for a chan- 
nel, I did not myself, judging from the past history of the river, and what we 
now see in the Delta, expect them to prove well grounded.; but I had no per- 
sonal knowledge of the locality, and I considered that such doubts, expressed 
by so able and experienced an officer, were entitled to every attention. It 
seemed to me, however, a point on which accurate data for a decided opinion 
were wanting, and I was most anxious that Lieutenant Fife should not take 
either the fitness or unfitness of the channel as an established fact, but that he 
should look at the country with the feeling that the best line of the proposed 
channel was a point on which he was to make up his mind from what he saw. 

6. You will see then that I quite concur with you in thinking it premature 
to design the feeder till the points in question are decided, but that my impres- 
sion is that an ample quantity of culturable land will be found ; and I further 
incline to the expectation, that if arrangements are made for pouring a regular 
supply of water annually into the Narra, at any point below where its channel 
becomes well defined, the channel will be found good enough to make it a very 
profitable speculation, though, till Lieutenant Fife examines and reports, it will 
still be doubtful whether or not the profits may not be increased by some mode 
of conveying the water more economical than by letting it run in the old natural 
channel. 

7. I shall be glad if Lieutenant Fife will ascertain from the Zemindars, &:c. 
as accurately as he can without personal examination, the names and boundaries 
of the Purgunnahs, or other local sub-divisions through which the Narra passes, 
or which any line he may choose is likely to intersect. This information will 
be found very necessary in any future adjustment of the cost and profits of the 
undertaking with his Highness Meer Ali Moorad. 

I have, &c. 

(Signed) H. B. E. Frere, 

Kurrachee, 22nd December 1851. Commissioner in Sind. 
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No. 677 of 1852. 

Public Works. Territorial Department, Revenue. 

To the Right Honorable Lord Viscount Falkland, G.C.H., 

Governor and President in Council. 

My Lord, — ^With reference to Mr. Chief Secretary Malet's letter No. 10488, 
dated 5th November last, we have the honour to submit, for the information 
of your Lordship, a memorandum of instructions drawn up by the Superintend- 
ing Engineer, Sind, for the guidance of Lieutenant Fife in the carrying on of 
the special duty to which he has been appointed, together with copy of a letter. 
No. 2607, dated 22nd December, on the subject of those instructions, from the 
Commissioner in Sind to the address of Major Turner. 

We have the honour to be, &c. 

(Signed) C. Waddington, Lt. Col. Commandant, 

Chief Engineer. 

„ J. Swanson, Major. 

Bombay y Military Board Office ^ 21th January 1852. 


Extract (para. IJ of Government reply y No. 936, dated llth February 1852. 

1. I have been directed to acknowledge the receipt of your letter No. 677, 
dated 27th ultimo, with enclosures, and to inform you that the liight Honor- 
able the Governor in Council has been pleased to approve of the instructions 
drawn up by the Superintending Engineer in Sind for the guidance of Lieute- 
nant Fife in surveying the Narra River. 


No. 55 OF 1852. 

Public Works. Revenue Department. 

To Major H. B. Turner, 

Superintending Engineer, Sind, Kurrachee. 

Sir, — In continuation of previous correspondence, I have the honour to sub- 
mit my final report on the Eastern Narra. 

2. In this report, it will be observed, I have not noticed the various theories 
that were mooted previous to the survey. They would only have had the effect 
of rendering the report complex and less useful for practical purposes. I have, 
however, given that portion of the subject relating to the abstraction of too 
great a quantity of water from the Indus, and on which point Major Baker 
expressed fears, careful consideration. I shall now endeavour to explain how 
Major Baker’s misapprehension arose. 
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3. Maj or Baker, in the 3rd paragraph of his report on the subject, states 
that ‘^«from Fukeerabad to Janoojee the channel of the Narra is well marked, 
it is 20 feet below the level of the country, and from 300 to 600 feet wide f 
and in the 11th paragraph, that “ a reference to the profile taken along the 
Narra will show that the slope of its channel is nearly parallel to that of the 
Indus, but about 20 feet lower than its cold weather level.” To give a general 
idea of the river, this description is suflSciently correct ; and his clear, but not 
detailed report, plainly showed how easy it would be to supply the Narra from 
the Indus. 

4. But, for actually carrying out the project, something more than a 
general description is required : accuracy and detail are necessary. In design- 
ing works to afford the supply of water, we have to deal not so much with the 
first seventy miles of the channel as with the- first thirty, or such a limited length 
as may be supposed to materially affect the project. Observe what a diflerence 
takes place when the facts are confined to a certain portion of the river. 

5. Three accurate sections of the Narra were taken last season. In the first, 
immediately below Trigadee, the extreme width was 183 feet, extreme depth 
20*45 feet, area of section 2434*79 square feet. In the second, a little below 
Lehra, the extreme width was 224 feet, extreme depth 18*58 feet only, area of 
section 2268*50. In the third, some distance below T.ehra, the extreme width 
was 181 feet, extreme depth 20*47 feet, and area of section 2723*2() fecjt ; and 
besides these sections, the width of the channel was taken in several other 
places, the same result being obtained, viz. that the average width w^as 200 
feet, and that it gradually increased lower down. In my report, 1 think I have 
clearly shown how materially tliis smallness of capacity of the Narra affects the 
escape of the water from the supply channel. 

6. Next, with respect to the slope of the bed of the Nafra, it is quite true 
that at its head the bed is 20 feet below the cold weather level of the Indus, 
and that at Tujjul, 70 miles lower dowm, it is nearly as much, but between 
those places this depth is not maintained. At .Janoojee, about 20 miles from 
the head, the bottom of the Narra is only 12 feet below the cold weather level 
of the Indus, and below Saida, 20 miles further down, or 40 miles from the 
head, it is only 10 feet below the Indus. With the depth at Tujjul we have 
little to do, the distance is far too great for the depth at that place to aflect the 
stream in the upper reaches. 

7. It was the want of data in respect to the capacity of the Narra in its up- 
per part, and the overlooking of the want of fall to Janoojee, which, I think, led 
Major Baker, when sketching out the project, to take an exaggerated view of 
the danger of drawing too much water from the Indus. Were the Narra 600 
feet wide near its head, and were the depth of 20 feet below the Indus continu- 
ous instead of occasional, the question would wear a different aspect. As it 
stands, the supply channel would only be liable to enlargement during the first 
few seasons after it is opened, and even then the liability would not be great. 
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Indeed, had we not the assistance of occasional large floods to keep down the 
accumulation of silt in the Narra, there would be great reason to fear that at no 
very distant period after the opening of the supply channel it would become 
almost impossible to get an ample supply of water down the Narra, 

8. My project for supplying the Narra, it will be observed, is framed to 
meet the present wants of the country in respect to water. It has not been 
forgotten, however, that it is possible a larger or even perennial supply may 
hereafter become desirable. But even supposing the perennial supply to be at 
once necessary, it is plain that by carrying out the more simple project first, and 
observing the actual effect in the irregular natural channel of the Narra, we 
should obtain accurate data for designing works for a perennial supply. Let it 
be seen in actual practice what effect the artificial supply has in causing a silt 
deposit near the head of the Narra, and what quantity of water it would be 
necessary to have in the Narra for its navigation, and then we shall be able to 
see clearly what success would attend a project for the perennial suj)ply. 

9. In the course of a day or two I shall submit a proposal for continuing 
the survey in the Hyderabad districts during the approaching season. 

• I have, &c. 

(Signed) J. G. Fife, Lieutenant, 

Kurrachee, \Qth. September 1852. On Special duty. 


Report on the Edstern Narra, from its head near the Town of Roree to its 
confluence with the Pooraun near Wamja Pazar ; its sources of supply ; the 
nature of the country along its banks ; the cultimtion and rccenue derived; 
the effect of throwing a regular supply of tlw Indus water into it ; and the 
prob.ible return on the outlay required to carry on the project* 

1. To the south-east of the town of Roree there is a low tract of land^ 
which lays between the rocky range running south from that place and the 
sand-hills of the Eastern Desert of Sind. In the centre of this tract the head 
of the Eastern Narra is formed, for though the supply of water it receives 
sometimes leaves the Indus 100 miles higher up the country and reaches the 
Narra by means of a depression, it is only from the centre of this tract that the 
channel becomes well-marked and continuous. Near the village of Kharec 
the channel is 200 feet in width and 20 feet below the level of the country. 
Converging on this locality there are numerous smaller feeding channels, 
which, though wide and deep where they enter the Narra, rapidly diminish in 
capacity towards their sources. . The largest of these comes from the north 
from Fukeerabad, three others come from the vicinity of Birha, and further 
south there is a large one near Lehra. Besides these there are many others, 
but they are smaller and extend only a short distance from the Narra. 
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2. When, during the inundation, the Indus attains its maximum height, it 
frequently overflows its eastern bank at various points between Roree and 
Bbawulpoor. The water, after escaping over the bank of the river, passes, by 
means of the depression mentioned in the preceding paragraph, southwards to 
the head of the Narra, into which it is conveyed by the feeding channels, 
though, when the supply is great, it also completely inundates the valley from 
the sand-hills on the east to the rocks on the west side. It is these floods which 
form the Narra supply. They are very variable : they depend on the height 
the Indus attains, the time which it remains at or near that height, and the 
direction its stream takes near the points of overflow; and these vary every season. 
Hence it is that the Narra’s supply is so uncertain. During some seasons, no 
water at all reaches the Narra ; during others the supply is so great, that it not 
only fills the channel of the Narra but also completely inundates the country 
along its banks as well. Sir Alexander Burnes mentions that in 1826 a flood 
from the Narra reached Luckput, cutting through the Allah Bund, a natural 
obstruction caused by an earthquake. In 1833 a flood passed down as far as 
Wanga Bazar. In 1843 Major Baker saw near the head of the river the recent 
marks of a flood which had ysen eighteen feet. In 1 844, he reported that the 
w^ater did not rise more than four feet at the same place. Last year a flood rose 
twenty-three feet above the bed of the river, filling tlie channel and flooding the 
country along its banks to a depth of two or three feet as well. This flood only 
lasted about fifteen days. Had it lasted longer, or had the numerous large 
dunds along its course through the Hyderabad districts not been completely 
dry, it would have reached Wanga Bazar. During the present season another 
large flood has passed down. Few seasons pass without some water reaching the 
Narra, but generally the floods are not great enough, or do not last long enough, 
to be of any practical use. 

3. After passing between the villages of Ghurree and Lchra, the channel 
of the Narra increases in capacity till, at Salehput, it attains a width of about 
300 feet, and at Janoojee, 16 miles lower down, it is 600 feet in width. 

4. From the village of Trigadee to Janoojee the valley of the Narra is an 
alluvial plain, and well adapted for almost every kind of cultivation. 

5. Below Janoojee both the river and country change their character. The 
channel increases in width, diminishes in depth, and becomes very irregular. 
The country, which is denominated the Thurr, is covered with enormous sand- 
hills, extending on every side as far as the eye can reach, and presenting a 
singular but very desolate appearance. Occasionally, however, between the 
sand-hills rich tracts of alluvial soil are met with. Immediately below Janoo- 
jee one of these is found, and which, when the flood is great, receives its supply 
from an overflow below Salehput. Below the village of Saida another is met 
with, called the Rainee, and which was formerly watered by a flood said to 
come from near Bhawulpoor. During the last season some of this tract was 
fertilized by water from the Narra passing up it. Besides these there are 
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tnany smaller tracts, some of which, from being almost surrounded by sand- 
hills, retain water for a considerable period after the flood has subsided. Of 
these dunds, as they are termed, there are two near the village of Soharo, one 
about six miles below Saida, and another at Joorearrow. The two last men- 
tioned are each about two miles in circumference, ** 

6. At Tujjul the valley becomes much wider, the sand-hills receding to a 
distance of five or six miles from the river. But the plain between is covered 
with small hillocks, and there is very little culturable land. The occasional 
patches of soil met with are thin and sandy. The channel of the river increases 
greatly in width, but its depth is inconsiderable. The country continues of the 
same character as iar as Togacha, a distance of fifty miles, the channel of 
the river being in some places between two and three thousand feet wide, the 
banks low and sandy, and covered wifh not very luxuriant jungle. 

7. In the neighbourhood of Togacha an important change takes place both 
in the country and in the river. The sand-hills on the west bank terminate, 
and in placie of them there is a beautiful alluvial plain, extending without intcr- 
rupjtion the whole way across to the Indus. On the east bank, though the 
sand-hills still continue close to the river, the valleys between them are occupi- 
ed by numerous dunds, in the beds of which there is excellent soil. Altogether 
there are nearly 400 of these dunds (lakes as some of them deserve to be called), 
some of which are three miles in length, a mile in breadth, and in places thirty 
feet deep. They are generally connected with the river by narrow channels, 
and are so much below it, that until they are filled, the river makes but little 
onward progress. Sometimes they occur singly, at others in clusters of thirty 
and forty all connected with one another; and where the jungle on their shores is 
luxuriant they are most picturesque. 

8. The river, in place of flowing through one broad channel, throws out two 
branches^ short distance above Togacha. The eastern branch skirts the foot of 
the sand-hills, supplying many of the dunds, and rejoining the main stream at 
Puttaee. The western branch, as far as Mittrow, flows through a sandy soil, but 
beyond that place it reaches the alluvial plain, where the channel disappears, 
and the water spreads over and fertilizes the plain for many miles, ultimately 
returning to the main stream at Bukkar, about fourteen miles lower down. 

9. At Bukkar the Narra is much smaller than it is higher up, and at Cho- 
teearee and Mitta Khan-ke-Tanda, a few miles lower down, it is not more than 
600 feet wide. The channel is through alluvial soil. 

10. Below Mitta Khan-ke-Tanda the river throws out a branch, the waters 
of which, after passing Sirenwarree, spread over the plain and fertilize it. The 
water returns to the main stream near Koobah. The river itself turns eastward 
into the Thurr, and flows through numerous dunds, all traces of the channel 
being lost. After filling nearly fifty of these dunds it emerges from the Thurr 
again at Khctee, where it has a well-defined channel. 

11. At Kippra the channel is through alluvial soil : it is 1,300 feet wide and 
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5 feet in depth. About two miles below the village, however, it almost vanishes ; 
there is a depression about 1,100 feet wide, but it is only 3 feet below the plain. 
When a large body of water comes down the river, a great deal of it escapes 
over the west bank above Kippra, and, after flooding and fertilizing a large tract 
of land, returns to the river at Dilliar, about ten miles further south. On such 
occasions the land between the river and the sand-hills is also flooded. 

12. From Kippra to Ding the course of the river lays through the alluvial 
plain, though occasionally the sand-hills are close to it. The channel is wide 
but very little below the country. Immediately below the village of Ding there 
are the traces of a bund, which was thrown across the channel by one of the 
Meers, with the view of forcing the water into the plain. It was, however, 
turned and carried away by the stream during a heavy flood. 

13. Between Ding and ChoondawA the sand-hills recede eastward to 
Oomerkote, forming a kind of bay, across which the river takes a direct course 
via Trimmoo. The channel in some places is large and well-defined though not 
deep ; in other places it is scarcely perceptible. During high floods the 
whole country from Oomerkote to Sooinara, a distance of eighteen miles^ is 
sometimes under water. The land on both banks is excellent, and fit for almost 
any kind of crop. A short distance above Choondawah tliere is an old canal, 
which runs towards Oomerkote. It is about 30 feet wide, 4 feet in depth, and 
in a very good state of preservation. It was formed by one of the Kaloras, for 
the purpose of transporting stone for the construction of a fort at Oomerkote. 

14. From Choondawah to Nowakote the Narra, or the ‘‘ Ilakra,’" as it is 
termed in this part of the country, skirts the foot of the Thurr. There is good 
soil, however, along its banks and in its bed; near Nowakote the channel is 
very large and deep. 

15. At Nowakote the river flows in two cliannels. The largest one is 
termed the Sairee Dhora,” and runs in a south-wcistcrly direction tc^ Wanga- 
ka-Gote, wliere it joins the Pooraun. The other channel, still under the name 
of the Hakra, continues to skirt the foot of the Thurr for about thirty miles, 
after which it joins the Pooraun below Wanga Bazar. 

16. From Wanga Bazar the waters of the Narra pass by means of the 
channel of the Pooraun to Luckput, where, after completing from the head of the 
river a course of 300 miles, they enter the sea. As far as lloma-ka-Bazar, in the 
vicinity of which place the British territory terminates, there is a great deal of 
culturable land, but below that place, within the possessions of the Rao of Cutch, 
the soil is said to be much impregnated with salt and very unfavourable. 

17. In proportion to the extent of country there are very few permanent 
villages, or even traces of villages, in the valley of the Narra. Those near the 
head, Lehra,’’ Ghurree,” Salehput,” and Barg,” and those within the 
Hyderabad Collectorate below Togacha, Mittrow,” “ Sirenwarree,” Mitta 
Khan-ke-Tanda,” “ Choteearee,” as far as Wanga Bazar, are all permanent, but 
none are large, though, from the ruins of musjids found near some of them, they 
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were evidently places of some importance formerly. Those between Barg and 
Mittrow are all temporary, the houses being constructed of brushwood only. It 
may be assumed, therefore, that the population was never very great, though it 
is likely that formerly, whenever the supply of water was more abundant and 
regular than it has been of late years, there were many more inhabitants than 
there are now. 

18., The present inhabitants gain a livelihood by rearing cattle, feeding 
flocks, fishing, and by carrying on a grain export trade with Jeysulmere and 
the States outlying the Thurr ; and whenever that part of the country is blessed 
with rain, or the Narra brings down any water, they eagerly avail themselves of 
the facilities for raising a crop, no matter how small. Whatever rain may be to 
those residing near the Indus and within the influence of its fertilizing effects, to 
the inhabitants of the Narra valley it is truly a blessing: they are not only 
enabled to obtain comforts by means of their crops, but the Thurr, after rain, 
yields an excellent grass for the cattle, thus giving them an additional advantage. 

19. Whenever the Narra lands are flooded to an extent greater than the 
people living along its banks can cultivate, others living near the Indus, after 

reaping the Khurreef crop in September, readily travel across to the Narra 
for the Itubbee crop, which, from the small capital required, holds out to the 
poorer classes peculiar inducements to cultivate. 

20. No irrigating canals are met with near the Narra, and with the excep- 
tion of the dunds, in which cultivation is carried on the whole year round, and 
patches of land on the banks and in the bed of the river fertilized by occasional 
rain during the hot season, the cultivation carried on is entirely Rubbee, for 
wdiich the soil is almost everywhere well adapted. The produce consists of 
wheat, barley, mooug, syrree, Jamba, and cotton, and from the dunds there arc 
also jowarree and chowra and other vetches. Some of the latter are said to 
grow with extraordinary luxuriance, the light soil found in some parts of the 
dunds, with the great heat and abundant supply of water, bt^pg peculiarly 
favourable to them. The dunds arc also famous for their fisheries. The fish 
attain an enormous size, and, as the dunds gradually dry up, are easily caught. 

21. About twenty years back, when the last great flood occurred, the 
greater portion of the produce was at once exported to the States beyond the 
Thurr, a small quantity only being carried towards the Indus. This is an 
imj)ortant fact when considered in reference to the revenue of Sind, for it is 
evident that the production of a large quantity of grain in the Narra valley is 
not likely to affect materially the quantity already annually raised near the 
Indus, by causing an overplus in the country. 

22. The statements which have been made regai'ding the revenue formerly 
obtained from the Narra are very vague and conflicting. By some it has been 
rated as high as six laks ; by others at two laks. From the immense quantity 
of land watered by the Narra during great floods, and the fact of the smallness 
of tlie population on its banks in. the Hyderabad Collectorate being no 
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impediment to the cultivation of a large Rubbee crop, the requisite number of 
people coming from the vicinity of the Indus, where, during the cold season, they 
have but scanty employment, there can be little doubt that one statement 
frequently made by the people does not exceed the truth. This sets the revenue 
of the country south of Togacha down at two laks during very favourable 
seasons. The revenue of the upper^portion of the valley, from Togacha to its 
head, was stated to be about Rs. 60,000 under similar circumstances ; the greater 
part of this was obtained at the head of the valley. This brings the total 
revenue up to two laks and sixty thousand Rupees. 

23. It is not to be expected that, at this space of time, the current reports 
of the former revenue of the Narra valley can be relied on for accuracy. It is 
likely they are exaggerations ; still they must have had some foundation, and, 
considering the enormous quantity of good land fertilized, at a rough compu- 
tation 250 square miles, the number of people near the Indus who have no 
employment during the cold season, and the peculiar inducements the Rubbee 
crop holds out to them to cultivate, there is every reason to believe that, during 
favourable seasons, the revenue must have been very great, and that the state-^ 
ments fixing it at two laks and sixty thousand Rupees do not exceed the truth. 

24. The flood which passed down the Narra last year only reached Siren- 
warree. Its strength was expended in filling about 100 of the dunds which had 
been quite dry for years : it had just reached the alluvial plain from which the 
greater portion of the revenue was formerly derived. Its useful effects were 
confined to the head of the Narra, about half of the dunds, and the edge of the 
alluvial plain from Mittrow to Sirenwarree. The revenue obtained was as 
follows : — 

From the Jaghire lands at the head of the Narra from Fukeer- 


abad to Barg, about Rs. 15,000 

From the lands between Barg and Soharo „ 5,000 


From the lands between Soharo and Ubrow, including about 35 
dunds. This portion of the valley constitutes a part of the 
possessions of Meer Ali Moorad ; no account of its revenue 

has been obtained, but it cannot have been less than „ 5,000 

From the lands from Mittrow to Ubrow on the west bank, and 
from those on both banks from Ubrow to Sirenwarree, includ- 
ing one hundred and sixty dunds (see Appendix) „ 10,000 

Total.... Rs. 35,000 

The Collector of Hyderabad states that the revenue would have been greater 
but for a blight which injured some of the crops. 

But for the jungle which has sprung up during the last twenty years and 
covered a great deal of good land near the Narra, the revenue would have been 
much greater. A great deal of land was cleared last season, and if the supply 
of water were more regular, the whole would soon be cleared again. 
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Part II. 

25. From the foregoing description, and a reference to the sketch map of 
the course of the Narra with the cross sections, it will be observed that the 
channel is of great capacity only where iPis of least consequence, for the pur- 
poses^ of cultivation,, that it should be completely filled. At its head, and indeed 
some distance below Salehput, the channel is of very moderate capacity, and 
might easily be filled by an artificial supply. Where the country is compara- 
tively sterile, from Janoojee to Togacha, the channel is very large; but below 
Togacha, where the land is so excellent, the channel becomes smaller, and 
below Kippra it nearly vanishes altogether, while, from that , place to near its 
junction with the Pooraun, it is nowhere of a capacity so great as to make a 
project for filling it to useful purpose at all difficult. 

26. It will also be seen that there is abundance of low land near the Narra 
which it would be easy to inundate for the Rubbee crop, that where the banks 
are high Khurreef might be carried on, and that in the numerous duiids there 
are peculiar facilities for admitting and retaining water for both fisheries and 
cultivation. 

27. It will, moreover, have been noticed, that owing to the scantiness of 
the present population of the Narra valley, a large revenue could only be 
obtained by means of an extensive Rubbee crop, which would be principally 
raised by a migratory class of people from the vicinity of the Indus. 

28. To obtain a Rubbee crop from the low lands near the Narra, and a 
small Khurreef crop, or as much as the present population could cultivate, from 
land secure, or which might easily be rendered secure from inundation, and to 
obtain the revenue from the durids, an abundant supply of water during the 
inundation, or from April to October only, is necessary. A cold weather supply 
would be of little use, if not a positive disadvantage : it would flow through 
lands already watered, and it might interfere with the cultivation on the low 
lands. For the pur])Oses of navigation, or even for irrigation, supposing a 
perennial canal were carried from the Narra on to the plain below Mittrow, 
such a supply may at some future time become desirable, but for the present it 
would only have the effect of increasing the expense of the project. 

29. To throw a regular and abundant supply of the Indus water into the 
Narra, there are, at its head, extraordinary natural advantages. The Narra, 
near Kharee, where its channel is well defined, is only eleven miles from tlie 
Indus ; the bottom of the channel is twenty feet below the (fold weather level of 
the Indus ; and the Indus at Roree, where it passes through a deep channel in 
the rock, is liable to no variation in its course. Thus there is an ample fall to 
draw off with ease a large supply of water, and there is no liability of having 
that supply rendered uncertain from the Indus forsaking its present course. 

. 30. From the proximity of the channel of the Narra to the Indus, and the 
great difference of level between them, there is, however, a liability of more 
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water being taken from the Indus tlmn could be spared, or even of tmnsf(?rring 
the Indus itself to the valley of tlie Narra. This liability certainly, as will 
presently be seen, is very slight, and would probably soon be entirely removed 
if a regular supply of the Indus water were thrown into the Narra. But still 
an event fraught with such serious c#nsequences deserves, no matter how slight 
the chance may be, the most careful consideration and the most effectual 
remedy. 

31. An undue quantity of water might be withdrawn from the Indus, or 
the Indus might change its course through the effect on the country of the 
large floods which sometimes escape from it into the Narra. It will be observed 
by a reference to the profiles of the country between the Indus and the head of 
the Narra in Sheet No. 2, that the plain from the village of Kotree slopes at the 
rate of about two feet per mile to the edge of the Narra. In consequence of 
this great fall, the flood water, when the country is inundated near Kotree and 
Birha, runs with considerable rapidity into the Narra. It is the action of this 
water which has formed the numerous feeding channels shown in the map. 
Besides forming the feeding channels, the flood also cuts up the plain where- 
ever it meets with any resistance : after it has passed, the roots of bushes arc 
sometimes left exposed, the soil having been cut away. With every great 
flood the feeding channels undergo enlargement, as w^ell as the Narra itself. 
Doubtless this alteration proceeds very slowly, for the soil is tenacious, and 
great floods occur only at considerable intervals ; still there is no correcting 
agency at wnrk when the sujiply of w^ater is moderate. No silt is deposited ; 
the flood water, of which the Narra^s supply exclusively consists, is quite (ilear ; 
the silt is tlirowm down directly the water leaves the Indus, and never j caches 
the Narra. Some of these feeding channels, by continually extending, might 
at length reach the Indus. There would then be a direct and uncontrolled 
communication betwTen the two rivers, and this might lead to an undue quan- 
tity of water being dravm from the Indus, or even to the Indus changing its. 
course. Obviously the most effectual way of averting so serious an evil, is to 
create a compensating deposit of silt in the channel of the Narra. This would 
be effected by throwing, under proper restrictions, a regular supply of the 
Indus water into tlie Narra. 

32. In forming a supply channel from the Indus to the Narra to meet the 
wants of the valley in respect to cultivation, and which would also have the useful 
effect explained in the preceding paragraph, its liability to enlargement by the ac- 
tion of the stream, an8 the consequent risk of taking too much water from the Indus 
or of causing a change in its course, must next be considered. It will be seen by 
a reference to the profile of the lands near the head of the Narra valley in Sheet 
No. 1, that the bottom of the Narra near its head is about twenty feet below the 
cold weather level of the Indus, and that the bed has a fall of about six inches 
per mile as far as Salehput, but that from that place to Janoojee, a distance ot 
sixteen miles, it has no fall whatever, and that at the latter i)Iace it is only twelve 
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feet below the corresponding point in the Indus parallel to it. It will also be 
remembered that the capacity of the Narra at its head is by no means great, 
and that it continues to be very moderate for a distance of mahy miles. The 
eifect of these peculiarities in the Narra, on the subject under consideration, are 
obvious ; a large body of water could not e^ape from the supply channel down 
the Narra at a low level. Any considerable body of water would completely 
fill the Narra at its head from its want of capacity, and though, lower down, 
the width increases, the bed has no fall. Hence, supposing the Indus to have 
attained its maximum inundation height of thirteen feet above the cold weather 
level, and that a sufficient supply were thrown into the Narra to fill it, the Indus 
would only be twelve f^et above the Narra and at a distance of eleven miles, 
a fall which, with ordinary precautions, need cause no aj)prehension. The water 
could only escape down the Narra at a low level when very inconsiderable in 
quantity, or when it would have little or no scouring power in the supply 
channel. But the peculiarities in the form of the channel of the Narra would 
have another important effect, supposing a regular supply of the Indus water 
heavily charged with silt were thrown into it: the channel would rapidly diminish 
in depth, a large quantity of silt would rapidly accumulate between Salehput 
and Janoojcc, where there is a want of fall in the bed, and this would be followed 
by an accumulation at the head of the river. The slope of the bed from the 
Jiead to Janoojee would become more uniform, and the depth below the Indus 
reduced. The occasional floods to which the Narra is liable would no doubt tend 
to keep the accumulation of silt down, and they would be useful in this way ; 
but there can be no question that in a channel of so singular a form the accu- 
jnulation of silt would to a certain point predominate. 

33. The tract of country over which the waters of the Narra may be made 
available for the purj)ose of cultivation is very extensive ; and hereafter, when 
works for the purpose of irrigation are applied, the extent of country cultivated 
will be limited by the quantity of water. For the purposes of navigation also a 
very abundant supply will be requisite. In determining a line for the supply 
channel therefore, it is important that none of the fall should be thrown away 
by adopting a circuitous route, and that the supply channel should enter the 
Narra where its capacity is large, or where, supposing it should become desir- 
able to increase it, the increase may be easiest effected, ample provision being of 
course made to prevent the supply channel at any time increasing to a size 
greater than may be required. 

34. The area of a mean section of the Narra, obtained ^Im sections oppo- 
site and below the village of Lehra, is 2,828*85 square feet, and the slope of 
the bed below that place is 6 inches per mile. These conditions, according to 
the formula of Du Buat, make its discharge, when full, 8,413 cubic feet per 
second. During the inundation the maximum height attained by the Indus 
above the zero of the water gauge in Fort Bukkar, or above the cold weather 
level," is 13 feet, but the river only remains at this height for a few days in the 
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season, the common height being about 1 1 feet during the months of June, J uly, 
and August, and considerably less from April to June anjl from August to 
November. Iifthe following projects for filling the Narra, the supply channel 
gives the required discharge of 8,413 cubic feet per second, with the Indus at 
1 1 feet above zero. 

35. In the map of the country between the head of the Narra and the Indus 
(Sheet No. 2), the red dotted lines show the various lines of levels that were taken 
last season. From these three different lines for the supply channel were 
selected. The project for each has been separately calculated and estimated. The 
line for the first project (coloured green), leaves the Indus below the town of Roree ; 
thence it runs close past the village of Ubbeejano, and through the opening in 
the hills at Arorc, and from that place goes direct to the nearest point of the 
Narra below the village of Kharee. The line for the second project (coloured 
yellow), leaves the Indus immediately above Roree, and then skirts the range 
of hills as far as Arore; from Arore it runs direct to the nearest point of the 
Narra, corresponding in this respect with the first project. The third project 
(coloured red) coincides with the second as far as the village of Kumbra, but 
from that point it takes a more southerly direction, and joins the Narra below 
Lehra, following in the three last miles of its course the direction of one of the 
natural feeding channels of the Narra. 

36. The line for the first project very nearly corresponds with a line of 
levels taken by Major Baker to demonstrate the feasibility of supplying the 
Narra from the Indus. It differs from it only in being rather shorter, going 
inside instead of outside the village of Ubbeejano, and running into the Narra 
at its nearest bend somewhat below the j)oint where Major Baker entered it,^ 
instead of opposite the village of Trigadee. 

37. The head of this channel passes between two detached rocks (see 
Sheet No. 3) below Roree. At 620 yards from its head it is cut through the rock. 
Embankments of stone connect the detached rocks with the bank of the river. 
These would be constructed with the material removed in cutting the rock 
further on. They are necessary to ])revent the water entering the head of the 
supply channel from two or three different points, in which case, there would 
be a likelihood of their all failing on the subsiding of the river. There is no 
clay between the rocks ; there is nothing but loose sand, which is swept away 
during the height of the inundation, a fresh accumulation taking place as the 
river subsides. A great deal of the remainder of the material removed in the 
rock-cutting wouiPbe used in facing the earthen slopes, above and below where 
the channel passes through the rocks, to preserve them, as the channel makes 
rather an abrupt turn, and the stream would otherwise act injuriously on 
the banks. 

38. The bottom of the channel is carried on a uniform slope from the cold 
weather level of the Indus, to within five feet of the bottom of the Narra, the 
fall being at the rate of about one foot per mile. This fall is sufficient to secure 
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a good stream, and five feet would probably be the extent to which the bed of 
the Narra would rise were an artificial supply regularly thrown into it. If the 
bed of the Narra were to assume a uniform slope at the rate of about nine 
inches per mile, or the same slope as the Indus, upwards from Janoojee, the 
depth where the supply channel enters it would be reduced from twenty to 
twelve feet. This would make it three feet above the bottom of the supply 
channel; as, however, the occasional heavy floods to which the Narra is liable 
would tend to keep down the accumulation of silt, the probable reduction in the 
depth of the channel has been taken at five feet, or up to the bottom of the 
supply channel. In this project the supply channel has a width at bottom of 
183 feet, the depth of the water being eleven feet ; when the Indus is at that 
height, its slope, velocity, and discharge are as follows : — 


Slope of 

Sectional Area 

Velocity at 
Surface per 
Second. 

Velocity at 
Bottom per 
Second. 

Mean Velocity, 

Discharge. 

Bed. 

of Feet. 

Theoretical. 

Required. 

1 in 5106 

2198-16 

571 feet 

1-93 feet 

j 

3-824 feet 

8406 C. ft. 

8413 C. ft. 
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In the above, and in the succeeding calculations for the velocity and discharge, 
the formula of Du Buat has been used. The channel is nearly fifteen miles in 
length, and the estimate amounts to Rs. 6,05,562. 

39. The peculiar recommendation of this project is, that in case of a large 
supply of water being required during the cold weather, the head of the channel 
which lays between the rocks forming the banks of the Indus is not liable to 
be masked by an extensive accumulation of silt and the supply thus rendered 
uncertain. 

40. The objections to it, however, are great ; the circuitous course greatly 
increases the expense, both from making the channel longer, and, by reason of 
the fall being disseminated over a greater base, larger in section than would be 
required in a more direct route. But there is a greater objection than the 
increase of cost. From the addition of nearly four miles to the length, there is 
a serious waste of fall. This will be apparent by an inspection of the profiles 
in Sheet No. 2. If a body of water sufficient to be of any practical use were 
thrown into the Narra during the cold season, there would be but little differ- 
ence of level between the two rivers; the fall would be insufficient. It would 
be almost impossible to keep the channel open, or to get anytjpnglike an ample 
supply through it. Another disadvantage in the project is, that the channel 
would not enter the Narra at an advantageous point, the capacity being less near 
Kharee than it is lower down. The channel would, moreover, cross the country 
from Arore to the Narra in a direction oblique to the course of the floods, 
which, as indicated by the various feeding channels, run in a more southerly 
direction than the line of the channel. This is a serious objection; a strong stream 
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would be created outside the embankment of the supply channel from Kotree 
to the Narra, a distance of about four miles. This would result either in the 
formation of a large channel, or in the embankment being cut away and the flood 
water forcing its way into the supply channel, which might then be enlarged 
to a serious extent, and by an agency over which we should have no control. 
Both the last objections might be alleviated by taking the supply channel into 
the river below Lehra, but this would increase the already large estimate to 
about Rs. 6,40,000. 

41. In the second project the supply channel leaves the Indus immediately 
above Roree and at a point where the channel of the river is subject to but very 
little variation. At 1,130 yards from its head it is cut through rock at the end 
of a spur, and between this point and Arore it j)asses through three other spurs 
at distances of about a mile apart. At each of the points where it passes through 
rock the material removed would be used for facing the slopes of the channel 
both above and below the rock-cutting, to prevent the stream, which might be 
thrown out of its true direction on suddenly meeting the rock, acting injuriously 
on the earthen slopes. The bottom of the channel, like that in the first project, 
is carried on a uniform slope from the cold weather level of the Indus to within 
five feet of the bottom of the Narra; the fall obtained being about one foot 
four inches per mile. This will ensure a good stream, at the same time that any 
tendency the supply channel may have to enlargement would be most effectually 
controlled by the rock -cuttings at regular intervals. The channel is 155 feet 
wide at bottom, the depth of the water being eleven feet. The slope, velocity, 
and discharge are as follows : — 


Slope of ■ 

Sectional Area 

Velocity at 
Surface i)er 
Second. 

Velocity at 

JVIcan Velocity. 

Discliar'^^c. 

Bed. 

of Feet. 

Bottom. 
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Required, 

1 in 382G 
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6'50 feet 

2*40 feet 

4*46.5 feet 
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In respect to the slope of the bed in this project, it is rather less than that of 
the Ganges Canal at its head. The channel is, however, somewhat larger than 
the Ganges Canal, and the discharge is about one-sixth greater. The channel in 
this project is only eleven miles in length. The estimate amounts to Rs. 4,49,875. 

42. The advantages of this project are, that from the route being direct a 
great redi|btion im the cost of affording the supply is effected, and that, while 
there is no waste of fall, there is perfect security, by means of the rock-cuttings, 
against any undue enlargement of the supply channel. 

43. The objections to the project are, that an accumulation of silt might 
take place in front of the head of the channel, rendering the cold weather sup- 
ply, should it ever be required, at times uncertain, and that, like the first project, 
the channel, as it approaches the Narra, crosses the direction of the floods 
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(ibliqiiely. The first objection is not so serious as it at first sight appears. It is 
impossible to prevent the mouth of a channel, filled from the Indus, silting up to 
a certain extent as the river subsides after the inundation. Under any circum- 
stances, therefore, it would be necessary, in order to ensure a good supply dur- 
ing the cold season, to close for a time and clear out the channel at its head, 
and, while that clearance was being effected, a passage through the accumula- 
tion of silt in front of the head, should any have taken place, might also be 
cleared. The channel least liable to have its supply cut off by a deposit of silt 
inside it, is that which provides the most ready escape for the water from the 
river, and this evidently depends on the slope of the bed, in which respect this 
project possesses an advantage over the former one. 

44. The third project differs from the second only in the direction of the 
channel between Kumbra and the Narra. The channel is of the same dimensions, 
has exactly the same fall per mile, and has the same security against undue en- 
largement. But it has the additional recommendation of running parallel to the 
direction of the floods instead of obliquely across, and of entering the Narra 
nearly three miles further south, where the capacity is greater. Whether consi- 
dered in respect to the present purpose of affording an ample supply during the 
inundation, or in respect to any future plan for increasing that supply, or of mak- 
ing it perennial, this project possesses great advantages over the two preceding 
ones. And those advantages are obtained at no great expense ; for though, 
from entering the Narra further south, the length of the line is increased, the 
cutting below Kotree is lighter than in the other projects, while from following 
ill the three last miles the course of a channel already in existence, a still fur- 
ther saving is effected. The length of the line is thirteen miles. The estimate 
amounts to Rs. 4,77,805. 

45. The only works which would be necessary, besides those connected 
with the supply channel, are some earthen bunds across the dund-feeding chan- 
nels in the Hyderabad districts, to prevent the water running into them when 
not required. Some of the largest dunds would not require re-filling oftener than 
once in three or four years, and even then some of these would not require to be 
completely filled, for at a high level their shores are steep, consequently dur- 
ing the first season after being filled but little land would, on the sinking of the 
water, be left exposed for cultivation. It would therefore merely waste the 
water filling them to a high level. Many of the smaller dunds would require a 
fresh supply of water every season. These bunds will not entail any great ex- 
penditure ; their number and position, and the arrangements for i^lling the 
dunds, will be decided during the approaching season, and when it •has been 
seen in actual practice what arrangement would give the greatest revenue with the 
least expenditure of water. The detail accounts of the revenue obtained from the 
dunds during the past season will contain a great deal of the information required. 

46. The revenue that would be derived from throwing a regular supply of 
water into the Narra would principally arise from the cultivation of the lands 
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south of Togacha, in the Hyderabad districts, though tlie water would be of 
use also at the head of the river, and occasionally even between Tujjul and 
Togacha. As the Narra between Togacha and Wanga Bazar has a course 
of about 120 miles through alluvial soil, and the channel affording the supply 
of water would only have to be formed for a distance of thirteen miles, it 
would appear almost certain, that even supposing the cultivation were con- 
fined to the Hyderabad districts, and that a narrow strip of land along the 
course of the river only were brought under cultivation, the revenue obtained 
would amount to a large per-centage on the outlay. But when it is also con- 
sidered that there are other points in its course, as at its head, and even below 
Wanga Bazar, where the water would also be useful, though perhaps not to 
so great an extent, the probability of the project yielding a large return be- 
comes a certainty. It is, however, extremely difficult to make any estimate 
of the probable return ; for though the return arising from the artificial supply 
alone may be computed, it would fall far short of the average revenue that 
would be obtained by means of natural and artificial supplies together. With 
the dunds previously filled, and all escape of the water in their direction pre- 
vented, the effect of any sudden additional supply from floods to that already 
in the river, would be to double or treble the quantity of low land inundated, 
and to increase the revenue in the same proportion. It is evident that a com- 
putation of the revenue obtained from the artificial supply alone would give a 
minimum estimate. This estimate will, however, suffice to show what great 
pecuniary gain may be expected to arise from the project. The revenue ol)- 
tained last season from the low lands between Mittrow and Sirenwarree and 
one-half the dunds only, was Rs. 10,000. That for the whole of the dunds, 
and for the whole of the low lands from Mitoow to Syud-ke-Gote may 

therefore be taken at ^ Rs. 20,000 

The revenue of the lands from Syud-ke-Gote to Wanga Bazar, 
a distance of 76 miles, on the supposition that only the river 
bed, in which there is room for two beegahs in breadth, and a 
strip of land one beegah in width on either bank, is cultivated, 
thus giving about 10,000 beegahs, of which say three-fourths 

or 7,600 are Rubbee at 2 8 0 = 18,760 

and one-fourth or 2,600 Khurreef at 1 8 0 = 3,760 


would be „ 22,600 

The revenue of the lands from Trigadee to Barg, at the head of • 

the Narra, probably • • • „ 6,000 

From Barg to Soharo, say half the last year's revenue „ 2,600 

From Soharo to Jukrow on the west bank, and to Ubrow on the 
east, half of last year's revenue, the river channel being very 
large and consequently disadvantageous „ 2,600 


Total Rs. 62,500 
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This revenue on the estimate for Project No. 3, amounting to Rs. 4,77,805, 
gives a return of 1 1 per cent, per annum. This is the return that would be 
derived immediately after the opening of the Narra. As the jungle is cleared 
away and the people become more numerous, it would be greatly increased. 

47. The land from Trigadee to Barg is Jaghire land. But as this yields 
nothing except when great floods occur, and as it would derive certain and 
immediate benefit from the project (indeed it would be inundated every year) 
a large proportion of its revenue would be due to Government. 

48. Until the boundary of Meer Ali Moorad’s portion of the valley between 
Soharo and Togacha is determined, it is of course impossible to state the][exact 
extent to which he would be benefitted by the project. Only Rs. 2,600 
have been inserted for this part of the valley in the estimate. But though the 
immediate return for this part of the valley would be small, it is very likely 
that rapid improvement would take place in the soil close to the river from the 
silt deposit, which the great breadth of the river there would favour. If this 
were to occur, it would have the effect of adding greatly to the revenue of this 
portion of the valley. 

49. It is very doubtful whether the Rao of Cutch would derive any benefit 
from the project. The soil where the channel of the Pooraun passes through 
his possessions is said to be vtry unfavourable, and from the great size of the 
channel and the comparatively small quantity of water that would reach Luck- 
put, the water would be at too low a level to be of much use. At Luckput 
some revenue in the shape of duties might be raised on the exports and imports, 
supposing the Narra to prove useful for the purposes of traffic, but this would 
evidently be a disadvantage to the British possessions. It would have the 
effect of checking, to some extent, the export of grain, which, perhaps, might 
otherwise be brought down from Upper Sind, where it is so cheap and abundant, 
as well as from the valley of the Narra itself. In place of getting the Rao of 
Cutch to bear any part of the expense of the project for such uncertain advan- 
tages, it would perhaps be better to get him to forego export and import duties 
at Luckput. 

50. For the purposes of navigation the Narra would be well adapted. It 
would be open for country boats during eight months of the year, and from 
being smaller and consequently less variable in its channel than the Indus, 
the upward passage, a work of such difficulty and time on the Indus, would be 
easily and quickly made. From being smaller, moreover, the strong southerly 
winds which blow during the hot season would cause no danger to the boats by 
raising a sea, as is so frequently the case on the Indus. 

51. The opening of the Narra in the manner recommended in this Report, 
is the first only of a series of works which might be carried out for the 

. improvement of the country through which it flows. At the villages of Mittrow 
and Sirenwarree, where, it will be seen by tlife map, the river has a south- 
easterly course, there are pcculiai’ facilities for forming canals, to convey water^ 
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to lands beyond the reach of the floods, and where the Khurreef crop might 
be extensively cultivated without interruption. The branches of the river at 
those places bring the water actually on to the plain. A suitable site neai* 
Mittrow might be selected for a perennial canal, should such a work ever become 
desirable. It might be possible, by carrying small and inexpensive bunds from 
the vicinity of those places, to prevent a great part of the flood water from 
returning to the river. The plain slopes from the north-west. Bunds carried 
along in a southerly direction would carry the water farther away from the 
river, and thus extensive tracts of land might be yearly fertilized for the Rub- 
bee crop, and there are doubtless many other points in the course of the river 
below Sirenwarree where there are facilities for forming ordinary canals. 

62. Those in authority are doubtless well aware of the social and political 
advantages that would arise from throwing a regular supply of water into the 
Narra. The condition of the present needy population would be immediately 
improved. The people now scattered about the Thurr, and earning an uncer- 
tain and scanty subsistence from their flocks, would probably make the banks 
of the Narra their permanent abode, tilling the soil as well as tending their 
flocks, while it may also be expected that the cultivation and fisheries would 
induce some of the poorer classes to come even from Jeysulmcre and the other 
States beyond the Thurr. Indeed with a fertile^oil, an ample supply of water, 
and a navigable stream, there cannot be a doubt that the valley of the Narra 
would soon become as productive as it is now useless, and that its population 
would become as large and prosperous as it is now scanty and indigent. 

(Signed) J. G. Fife, Lieutenant, 

Knrraclmj 16^A September 1852. On Special duty. 

P. S. — The informajtion respecting the revenue obtained last season from the 
lands near the head of the Narra was received from the Collector in U])per 
Sind, but, owing to a misunderstanding, it w^as not in an official form, or it. 
would have been attached. 

(Signed) J. G. Fife, Lieutenant, Engineers, 

Camp KurraclueCy \Qth September 1862. On Special duty. 


APPENDIX. 

No. 1175 OF 1852. 

Revenue Department. 

From the Acting Collector of Hyderabad, 

To Lieutenant Fife, Executive Engineer on special employ. 

Sir,— -With reference to former correspondence, I have now the honour to 
inform you, that the Rubbee crop from the Narra amounted last year to 507 
Khurwarsfof which I have sold 232 Khurwars, amounting to Rs. 3,343. 
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2, I have still remaining unsold 275 Khurwars, for which I expect to 
obtain Rs. 3,660. The whole upturn of the Rubbee crop may therefore be 

estimated at Rs. 7,000 

From the Adhana crop I expect 100 Khurwars will be realised. 


From the Tatestanee crop, 50 Khurwars. 

From cash rents, 100 Khurwars. 

„ fisheries, 600 Khurwars. 

Say altogether from grain, cash rent, and fisheries Rs. 3,000 

Which will show for the year’s revenue from the Narra Rs. 10,000 


3. The Narra has advanced much further this year, and has filled several 
large dunds near to Kippra, which, last year, its waters did not reach. 1 
therefore expect the amount of revenue obtainable from the Narra this year 
will be much more considerable than it was last. 


Hyderabad^ (Hh September 1852. 


I have the honour to be, &c. 

(Signed) H. Fenning, Captain, 

Acting Collector. 


No. 1966 OF 1852. 

Public Works. Revenue Department. 

To the Commissioner in Sind. 

Sir, — I have the honour to forward Lieutenant Fife’s report and project for a 
canal to connect the Indus with the Narra River. Lieutenant Fife has informed 
me of your being most anxious to receive this project for transmission to Govern- 
ment, or I should have preferred allowing it to stand over until Major Turner’s 
return, as he is so much better acquainted with the subject than I am, and 
moreover my duty just now does not admit of my giving up sufficient time to it ; 
however, being well acquainted with Upper Sind, I may be allowed to state 
that I think there will be found no difficulty in carrying out the project, while 
the advantages that will be gained by having a continued supply of water in the 
Narra cannot at present be estimated. 

I have, &c. 

(Signed) J. Hill, Captain, 

Offg. Superintending Engineer, Sind. 

. Kurrachecy \tk October 1852 . 
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No. 2094 of 1862. 

To IL B. E. Frebe, Esq., 

Commissioner in Sind. 


Public Works. 


Sir, — During my absence in Bombay, Captain Hill, who carried on the 
current duties of my office, transmitted to you Lieutenant Fife’s report on the 
Eastern Narra, and expressed his approval of it ; but under the im])ressi()n that 
Government will require my opinion likewise, it will, I think, save a reference if 
I offer it at once. 

2. When Lieutenant Fife was first called upon to direct his attention to the 
present state of the Narra and to consider the best means of restoring to it u 
supply of water, its origin, its source, and the cause of its having become dry 
were unknown ; and both the amount of revenue it formerly yiekhid, as well as 
its capabilities, if re-supplied with water, for again fertilizing the lands (^n its 
banks, were subjects of the most conflicting opinions. Various ofliccrs had 
reported on it, but the only information of any real value as regards the ])res(‘n< 
inquiry is a very able paper by Major Baker, of the Bengal hhigineers, an 
officer of very high professional reputation, who, when Superintendent of Canals 
in Sind, had carefully surveyed and levelled the Narra from Fukeerabad to Tujjul^ 
and the country between the former place and the Indus at Roree. It had 
been supposed that the Narra had become dry in consequence of a bund said 
to have been constructed by one of the Meers across its bed. Major Bake r 
expressed his disbelief in the existence of any such work, but did not actually 
disproved; while Captain Rathborne, the Collector of Hyderabad, whose 
sources of information were superior to those of almost any other person in 
Sind, was very positive that such a bund did exist, and urged very strongly its 
removal. On one point only all accounts agreed, viz. that at some lemotc 
period the Narra was regularly filled, that its waters reached from Upper Sind 
to Luckput Bunder on the borders of the Runn of Cutch, and that the valley 
was then highly cultivated and yielded a large revenue. 

3, The first question, then, that required to be set at rest, was, did a bund 
really exist, the removal of which would at once restore water to the N arra ; 
and if not, why had it become dry? During the inundation of 1(S61, Lieu ten an I 
Fife, accompanied by a person who declared to the Collector of Hyderabad 
that he knew the position of the bund and could point it out, examined the 
head of the Narra, and in a former report Lieutenant Fife clearly proved that 
no such bund existed, but that the supply of water to the Narra had diminished 
from natural causes. Major Baker thought it probable that the Narra had 
once been a branch of the Indus, when the latter, many ages ago, held a course 
close to the ancient city of Arore ; but if so, the cross sections of the country 
prove that since that period the whole face of the country must have altered. 
In the 2nd paragraph of Major Baker’s report, he states — It has been 
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observed of all large rivers, and has been particularly mentioned by the 
Geologist Lyell, that the silt with which their waters are charged is deposited 
during tlwseason of overflow most abundantly near the edge of the stream, 
and in a proportionally smaller quantity at a greater distance from it. It thus 
forms a natural glacis, the crest of which is on the river bank, and the slope 
fulls away gradually towards the boundary of the valley. That the Indus is not 
an exception to this rule will be seen on reference to the cross section.” If then 
the Narra had, during any recent period, been a bed of the Indus, we should 
expect to find that its banks, like those of the Indus itself, are the highest 
points in the cross section of the country, whereas for many miles from its 
head the contrary is the case, the country sloping down towards the banks of 
the river instead of descending from them. This principle, on which the banks 
of all alluvial rivers are formed, accounts for the cessation of the supply of water 
to the Narra. The supply was derived from the overflow of the Indus between 
Subzulcote and Roree, and as that overflow gradually raised the bank by the 
deposit of the silt, the extent of the inundation diminished, until of late years it 
has been very trifling, except in seasons when the rise of the river has been 
excessive, once perhaps in about twenty years. Thus we find that the Indus 
water, which, when it leaves the Indus, is quite muddy, by the time it reaches 
the Narra has become clear, all the silt having been deposited in the interme- 
diate country. 

4. In the report now before you, Lieutenant Five gives an account of his 
subsequent examination of the Narra and of the country- through which the 
supply channel must pass ; and I am sure you will agree with me that the 
professional ability and great industry displayed in it are very creditable to that 
ofiicer. In a single season Lieutenant Fife has examined the whole of the 
Narra, from its sources to where it joins the Pooraun below Wanga Bazar, a 
distance of nearly 300 miles, besides making various cross sections : he has 
also gathered a great deal of very interesting and valuable information, and, 
during the same season, with Lieutenant Pitman’s assistance, has very carefully 
surveyed and levelled three separate lines for feeding channels, enabling liim to 
select and decide with certainty the most eligible line for the supply channel. 

5. When the weather in Upper Sind became too hot for out-of-door work 
Lieutenant Fife came to Kurrachee, and has since employed himself in plotting 
his surveys and preparing his report. I have thus had frequent opportunities 
of conferring with him on the subject, and as his report is very full and clear, 
I need do little more than express my full concurrence both in his reasoning 
and opinions. Lieutenant Fife has very properly been cautious both in design- 
ing his projects and in the expectations he holds out of returns from their 
being carried out : on the latter point you will be far better able than myself to 
form an opinion, and, in considering it, I would draw your particular attention 
to paras. 21 and 22, which show that the extensive cultivation of grain in the 
valley of the Narra will not have the effect of overstocking the Sind market. 
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that grain in that locality will be readily purchased by the States beyond 
tlielfeastern Desert, and that, ii\ in addition, the Narra becomes navigable for 
several months fn the year, a considerable portion may be exported viA 
Luckput to Cutch. 

6. With respect to the three projects, the third, which is estimated at 
Rs. 4,77,805, and is recommended by Lieutenant Fife, is the one I decidedly 
prefer; the advantages over the first, in respect to expense and to the increased 
slope attainable, are very great, and the objections to it appear to me more 
imaginary than real. The danger of drawing off too much water from the Indus, 
alluded to by Major Baker, referred to a perennial supply channel, one in which 
there were to be five feet of water when the Indus was at its lowest ; and his 
view of the question would, I think, most probably have been modified had he 
completed in detail the project sketched out, as the want of capacity in the 
Narra, which would have been evident in making calculations for the discharge, 
very materially affects the flow of water through the supply channel. It is 
possible that draining the river to this extent when at its lowest, might imjjede 
its navigation ; but, as Lieutenant Fife proposes to make the bottom of his 
supply channel at zero, instead of five feet below it, no water whatever will be 
withdrawn when the river is at its lowest, and at other times the withdrawal oi' 
any quantity as proposed, will not, in my opinion, affect the depth of water in 
the Indus at all. Paradoxical as it may aj)})ear, the rise of the river docs not 
always improve its navigable capabilities ; for instance, when at Kotree in 
August last, the river having then risen 19^ feet above its level in January, a 
steamer sent down the river was unable to pass a shallow a few miles below 
Kotree, where there had been no difficulty in passing when the river was low, 
the sand having risen to even a greater degree than the water. 

7. Neither do I think, with the very simple and judicious plan proposed by 
him for preventing the enlargement of the supply channel, viz. by forcing the 
stream to pass through rock-cuttings in four separate places, that there is 
any fear whatever of the Indus forming a passage for itself in that direction. 
In fact, were danger apprehended, the supply might be cut off altogether. 

8. Nor do I see any reason to apprehend that the mouth would silt up, or 
that it would be masked by a sand-bank. Immediately belowr the point where 
Lieutenant Fife proposes to make the cut, the Indus passes through rocky 
banks, and the velocity of the stream is there tremendous ; the river in this 
place cannot change its course or * alter materially the form of its channel, and 
therefore, though the rock does not extend as high up as the proposed mouth, 
I believe no sand-bank could exist there, and the slope of the channel itself 
will be quite sufficient to keep the mouth clear. 

9. Again, as the entire supply thrown into the Narra will be less than it 
must have been when it was annually filled, I can see no danger to be appre- 
hended from flooding the country, but, on the contrary, the greater the quantity 
of water that is supplied, the nearer will its former prosperity be revived. 
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10. 1 also agree with Lieutenant Fife in his reason for not at present mak- 
ing the supply perennial. There is an evident difficulty in rendering the broad 
irregular channel below Tujjul navigable all the year without interfering with 
the cultivation on the low lands, where the capacity of the channel becomes so 
much reduced. 

11. With respect to population, scanty though it be in Sind, the experience 
of the last two years sufficiently show^s, that even when the flood is occasional, 
large tracts are brought under cultivation ; once render the supply regular and 
permanent, and there cannot be a doubt that from J eysulmere and Catch peo])le 
will flock to the Narra, and, as in former times, locate themselves on its banks. 

12. You must have observed that the Fulalie is gradually silting up, and 
you know the extent of cultivation dependent on it. The Narra, which passes 
through the same Collectorate, seems exactly what is wanted to extend culti- 
vation as that of the Fulalie decreases. 

13. Though the single project designed by Lieutenant Fife for the supply 
channel will doubtless yield the return he estimates, it will not be complete, 
nor will it produce more than a fraction of what may be attained without 
numerous minor subsidiary works, such as bunds, small canals, &c. During the 
coming season Lieutenant Fife will be employed in carrying on this inquiry, 
but if, as I trust will be the case, the project be taken up warmly, and an early 
sanction given to the commencement of the work, he might, if supplied with 
sufficient assistance, carry on both the excavation of the supply channel and 
tlie continuation of the survey simultaneously, and thus save a considerable 
sum in superintendence. 

14. I may add that I have full confidence, that if Lieutenant Fife be 
(‘iitrustecl with the work, his rates will be found ample, and the undertaking be 
completed within the estimated cost. 

I have, &c. 

(Signed) H. B. Turner, Major, 
Superintending Engineer, Sind. 

Kurrachce^ 21 , October 1852. 


No. 342 of 1852. 

From the Commissioner in Sind, 

To the Right Honorable Lord Viscount Falkland, 

Governor and President in Council, Bombay. 

My Lord, — I have the honour to submit a letter from the Officiating 
No. 19()6, dated 4th October, Superintending Engineer, transmitting, in original, 

Fi£ ^No." 65“d!rteT“ P™™ Lieutenant Fife, on 

September. the result of the surveys he executed last season 

8 n 
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in the valley of the Eastern Narra, under the 
sanction conveyed in Mr. Secretary Goldsniid's 
letter No. 5335, of the 13th May 1851. 

2. Feeling ' assured that your Lordship in 
Council would wish to have the opinion of Major 
Turner, who has devoted so much attention to tliis subject, and whose judg- 
ment, on all professi(mal points, is so valuable, I took advantage of his return 
from Bombay to obtain his opinion in detail on Lieutenant Fife’s reports, 
which will be found amono' the enclosures. 


Report by Lieutenant Fife, 
dated (itli Se])tembcr, with 
accom])aiiying three Projects. 

From Major Turner, Super- 
intending Engineer, No. 2094, 
dated 2 1st October. 


3. The summary given by Major Turner renders it unnecessary that I 
should go into any detail regarding the history of the pi'ojects for restoring a 
constant supply of water to the Eastern Narra. lie has briefly but clearly 
stated the extent of Major Baker’s iiifpuries, and the points he left for future 
examination; the mode in which the subject was revived by Captain Bath- 
borne’s suggestions regarding tlie su])poscd bund ; and the extent and objects 
of Lieutenant Fife’s investigations. 

4. Lieutenant Fife’s reports, among the enclosures, detail the result of these 
inquiries. I feel confident your Lordship will concur with Major Turner in the 
opinion he expresses, that the reports reflect the highest credit on Lieutenant 
Fife, both as regards the work done and the mode in which its results are de- 
tailed. They a])i)ear to me to prove beyond question, 

5. 1st. That at an expense of Bs. 4,77,805 a quantity of water may be 
annually, and with certainty, thrown into the I^astcrn Narra, as great as that 
which now reaches it only in the extraordinary inundations which take place at 
intervals of twenty-five years or longer. 

6. 2nd. That there is no reason to fear that the obstruction of this quantity 
of water will in any way aftbet the su])ply of water in the Indus lower down. 

7. 3rd. That the j)Ian proposed will, in no way, risk a diversion of the main 
stream into any new channel. 

8. 4th. That there exist, within the Hyderabad Collectorate, rich lands 
capable of being wt^u-ed from the Eastern Narra to an extent more than com- 
mensurate with any possible supply of water. 

9. 5th. That there is within reach a sufficient pojmlation, able and willing 
to take advantage of these facilities for cultivation, without permanently with- 
drawing cultivators from the banks of the Indus. 

10. 6th. That a permanent supply of water would probably ensure a per- 
manent pojmlation on the Narra, such as evidently, at a remote j)eriod, found a 
living there, but such as has not existed there for several centuries past. 

11. 7th. That the return, from simply admitting the water into the old 
channel, allowing it to flow over the low lands and fill hollows, to be cultivated 
as they dry up, may, at the lowest, be reckoned at Rs. 52,500 per annum, which 
is capable of being greatly increased. 

J2. It will be observed that this is not an hypothetical estimate, but the 
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result of actual experience, derived from an accidental inundation so high as to 
produce naturally, in one year, an effect similar to in kind, but smaller in degree, 
than that which the ])roposed works will artificially produce every year ; and 
I am satisfied tliat the estimate is much lower than Lieutenant Fife might 
safely have assumed. 

13. This opinion is grounded, not only on the consideration that the extent 
of land likely to be irrigated is assumed to be obviously much smaller than 
might reasonably have been estimated, but on the fact that, by a singular ac- 
cident, the higli inundation .of last year has, since Lieutenant Fife commenced 
his repoil, been succeeded by one still higher this year, and tlrat we have thus 
an op])ortunity of judging of the effect of a repetition of a supply of water, 
which is still considerably short of that which it is proposed to throw in annu- 
ally by ai tificial means. 

14. In a report which I have just received from the Collector of Hydera- 
bad, it is stated that the water of the Narra had this year extended much 
fai*ther south thaji last season, filling hollows which had been dry for twenty- 
five years ; and that the produce would be three or four times as great’^ as 
it w as last season. 

15. JNow if this result, or anything approaching it, can be obtained by 
merely letting the water flow where it will, it is clearly not unreasonable to 
exj)ect that the use of small canals, Persian wheels, and other appliances, such 
as arc universal everywhere else in Sind, will ensure, from an abundant supply 
of water, and a still more abundant supply of irrigable land, returns equal to 
what were realised when the Government revenue of the Narra districts was 
reckoned at more than tw^o and a half laks of Rupees. 

IG. Rut, at the very low estimate given by Lieutenant Fife, the direct 
pecuniary return is so large in proportion to the outlay, that 1 feel justified in 
earnestly recommending that tlie requisite sanction be obtained to the third of 
Lieutenant Fife’s plans (vide his 44th paragraph), as an undertaking calculated 
to add most materially to the revenue of this large, but, for its extent, hitherto 
very unproductive district. 

17. It w’^ould be very desirable if this sanction could be obtained in time 
suffic'ient to admit of operations being commenced during the present season ; 
and as the w orking season may be considered to commence with December, no 
time is to be lost. 

18. In the present report Lieutenant Fife has confined himself to the possi- 
bility of restoring a constant annual supply of water to the Narra, and to a 
calculation of its effects wdien attained, without further expense or trouble on 
the j)art of Government. Pending the receipt of a decision of Government on 
the propositions now submitted, he purposes examining the vast plains of land 
in the Hyderabad Collectorate irrigable from the Nasra, with a view to deter- 
mine what portions will make the best return for such supply, and in what 
liianner it can be most economically applied to their irrigation, so as to ensure 
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the highest possible return for the money laid out. But on tliis subject he has 
drawn up a separate report, which was submitted with my letter No. 348, of 
the r2th instant. 

I have the honour to be, &c. 

(Signed) H. B. E. Frere, 

Commissioner in Sind. 

Commissioner's Office, Kurrachee, Qth October 1 852. 


No. 7415 of 1852. 

Territorial Department, Revenue. 

From A. Malet, Esq., • 

Chief Secretary to Government, Bombay, 

To J. P. Grant, Esq., 

Secretary to the Government of India. 

Sir, — I have been directed to transmit herewith, for the purpose of being 
laid before the Most Noble the Governor (Tcneral of India in Council, cojues 
of a letter from the Commissioner in Sind, No. 342, dated the 9th ultimo, with 
enclosures, and to submit the recommendation of the Right Honorable the 
Governor in Council that the work therein alluded to be sanctioiK^d. 

2. The attention of the Government of India is requested by his Lordship 
in Council to para. 17 of Mr. Frere’s letter. 

I have the honour to be, &c. 

(Signed) A. Malet, 

\bth November 1852. Chief Secretary to Government. 


Extract from, the Proceedings of the Most Noble the Gorier nor General of 
India in Council, in the Financial Department, under date the 24/A 
December 1852. 

Read an extract from the proceedings of the Most Noble the Governor 
General of India in Council, in the Home Department, No. 1016, dated the 7th 
instant, forwarding, for orders, a despatch from the (jovernment of Bombay, 
No. 7415, of the 15th ultimo, with enclosures, on the subject of the excavation 
of a canal to connect the Indus with the Narra river, at a cost of Rs. 4,77,805. 

Resolution. — This Government, in the Home Department, observes : This 
is a project for a work whereby the Eastern Narra of the Indus will be supplied 
annually, during the inundation months, with water, which it now only receives 
in extraordinary floods once in twenty or twenty-five years. From the 
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enclosure to the foregoing despatch, it appears that the Narra is aside ovcrHow 
channel, running for about 300 miles in a valley of its own, generally almost 
desert, but cultivated whenever water enters the Narra from the Indus. It is 
expected that the revenue immediately realized from the mere overflow of the 
Narra will pay 1 1 per cent, on the outlay, and this profit will be largely increased 
when the usual subsidiary means of cuts, wheels, &c. shall be put in operation, 
as will be the case whenever the water supply is certain. It appears, further, 
that the valley of the Narra was formerly regularly cultivated, and gave a revenue 
of some two laks of rupees. Then the Narra was annually filled, but the supply 
has been cut off' in all but years of very high flood, by the natural rise of the 
bank of the Indus. 

“ Under the orders of the Honorable the Court of Directors, dated the 2nd 
August 1848, Rs. 50,000 is the general limit to what the Government of India 
can sanction expenditure for works of the above description ; and the Governor 
General in Council would not hesitate to authorise an expenditure to that 
extent for commencing upon this work, pending a reference to the Honorable 
Court on the subject.” 

2. In confirmation of this view of the case, the Most Noble the Governor 
General in Council is pleased to sanction an expenditure, to the extent of 
Us. 50,000, for the purpose of commencing a canal to connect the Narra 
with the Indus. 


Order. — Ordered, that a copy of the above Resolution be forwarded to the 


liCtter from the Government 
of Boml)av to tin; Home Do 


Horne Department for communication to lire Govern- 
ment of Bombay, and that the papers noted in the 


partmont, No. 7415, of 15th 
Novomher 1852, and of its 
enclosures. 


margin be returned to that Department, to enable 
it to make the reference to the Honorable Court 
alluded to in the concluding portion of its remarks. 


(Signed) J. Dorin, 
Secretary to the Government oi* India, 


Public Works, 


No. 188 of 1853. 

Revenue Department. 


To the Superintending Engineer in Sind. 


Sir, — I have the honour to bring to your notice, that of the sum of Rs. 50,000 


No. 281 8, Extract from the 
Proceedings of the Most Noble 
the Governor General of India 
in Council, in the Territorial 
Department, under date 24th 
December 1852. 


sanctioned, as per margin, for the formation of a 
canal from the Indus to the Eastern Narra, 
Rs. 32,000 have been expended up to this date, 
leaving a balance of Rs. 18,000 only to carry on 
the work with. 


’ 2. The . present rate of expenditure on the work is Rs. 200 per diem • 
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though during the month of August, before the sowing of the Rubbee crof)s 
had commenced, and which drew off a great number of hands from the works, 
the daily expenditure was Rs. 400 per diem, and to this it will again rise, pro- 
bably within a month, or as soon as ever the Khurrcef crop has been rciaped. 
After the middle of October, I believe that a very large increase will take place 
in the number of work-people, as it is then that the weather begins to be 
most favourable for laborious work like excavation, and that labourers become 
most abundant. 

3. . Assuming the average daily expenditure up to the 22nd October at 

Rs. 300 per day, or for the whole month say R.s. 8,000 

and taking that of the ensuing month at Rs. 600 per day, or for 

half a month say „ 10,000 

making a total of ... „ 18,000 

it is evident that the sum of Rs. 18,000 now remaining will only last a month 
and a half, or up to the 8th November. 

4. As the cold season is the time when work of this kind can be most 
rapidly and most economically carried on, and as the establishment I have 
organized would, supposing the work were discontinued, have to be discharged, 
I have to request the favour of your soliciting the sanction of a further sum, to 
enable me to continue the work until the sanction of the Honorable Court for 
the whole amount may be obtained. 

I have the honour to be, &c. 

(Signed) J. (t. Fife, Lieutenant, 

SukkuTf 22nd September 1853. Superintendent, Narra Survey. 


No. 2276 of 1853. 

Public Works. Revenue Department. 

To the Commissioner in Sind. 

— With reference to your communication No. 273, of the 7th February 
last, I have the honour to transmit, for your consideration, and with a request 
that you will bring the subject to the notice of Government, a letter from 
Lieutenant Fife, representing that unless a further sanction be given his work 
will be suspended early in November next. 

2. I am induced to transmit this letter through you, as you can testify to 
the great difficulty Lieutenant Fife has encountered in collecting and organiz- 
ing his work-people, and to the great disadvantage it will be to Government 
to suspend the work in the cold season, the very time when it can be most 
expeditiously and economically carried on. 

I have the honour to be, &c. 

(Signed) H. B. Turner, Major, 
Superintending Engineer, Sind. 


KurracheCy 21th September 1853. 
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No. 376 of 1853. 

Territorial Department, Revenue. 
From the Commissioner in Sind, 

To the Right Honorable Lord Viscount Falkland, 

Governor and President in Council, Bombay. 

My Lord, — In submitting the enclosed copy of a letter as per margin, I 
No. 227r), of 27tli Septem- Lave the honour to request that, pending the receipt 

of a reply from the Honorable Court of Directors, 
the Superintending Engineer may be authorised to 
push on the excavation of the Narra Canal as fast 
as possible, so as not to lose the cold season. Very 
great difficulty has been experienced in collecting labourers, and any interruption 
now, will delay the opening of the work for a whole year by deferring it over 
another inundation. 

2. All tliat has transpired since the work commenced, has tended to confirm 
the opinions originally advanced relative to the immense addition which this 
work will make to the resources of Sind. 

I have the hbnour to be, &c. 

Kurrachee, Commisdonei'' s Office^ (Signed) II. B, E. Frere, 

30^A Septemhar 1853. Commissioner in Sind, 


ber, from the Superintending 
Engineer, with enclosure from 
Lieutenant Fife, requesting a 
further advance on account of 
the Eastern Narra. 


No. 6141 of 1853. 

Territorial Department, Revenue. 

To the Commissioner in Sind. 

(Resolution of (jovernment, dated the I9th October 1853.J 
The work may be continued as proposed, jiending result of a f urther application, 
w Inch should b(^ made forthw ith, to the Government of India, with reference to 
their Resolution, of which a copy accompanied Mr. Under-Secretary Young’s 
Memorandum No. 17, dated the 12th .January 1853. 


No. 6142 of 1853. 

Territorial Department, Revenue, 

From A. Malet, Esq., 

Chief Secretary to the Government of Bombay, 

To A. R. Young, Esq., 

Under-Secretary to the Government of India. 

•Sir, — W ith reference to the Resolution of the Government of India, of which 
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a copy accompanied your Memorandum No. 17, 
dated the 12th January last, I am directed to annex 
a transcript of the papers noted in the margin, and 
to request that an additional expenditure may be 
sanctioned, to enable Lieutenant Fife to continue 
the excavation of the Narra Canal in Sind. 

I have the honour to be, &c. 

(Signed) A. Malet, 

Bombay Castle^ 19<A October 1853. Chief Secretary. 


Letter from the Commis- 
sioner in Sind, No. 376, of 3()th 
September 1863, with accom- 
paniments. 

Government Resolution, No. 
6141, dated 19th Oct. 1853. 


No. 209 of 1853. 

Public Works. Revenue Department. 

To the Superintending Engineer in Sind. 

Sir, — I have the honour to submit a report, with map, plans, and estimates, 
being the result of the survey undertaken during the last cold season. 

2. On the whole, the survey has proved very satisfactory. Tlie levelling 
could scarcely have been surpassed ; the errors, with tw^o exceptions, amounting 
only to an inch. In the cases excepted, the errors wei e 6 indies and 3 inches, 
the distances in which they occurred being each about 40 miles, 

3. The map, which has been protracted with great care and clearness by 
Lieutenant Soady, contains the most ample information, not only respecting the 
levels of the lands, but also as to the extent and height of the flood of 1852. 
Without this information, it would have been impossible to have designed works 
with any chance of success. It would have been feasible enough to have merely 
stopped many of the dund -feeding channels, but, without the levels of the 
country and the falls of the various branches, the more extensive plan of con- 
fining the water to channels which are known to be fruitful sources of revenue 
would have been almost impossible. 

4. As soon as I have completed a portion of the rock-cutting in the supply 
channel at Roree, as well as the marking out of the exact line for the channel 
the whole way to the Narra, I purpose leaving Lieutenant Soady to superintend 
the work and proceeding to Bukkar and Syed-ka-Gote to obtain the data yet 
wanting for the bunds at those places ; afterwards I shall submit the estimate 
for those works. 

5. If Government will only sanction immediately even a portion of the 
estimate now submitted, say that for the three first works, the estimates for 
which amount to Rs. 6,989, I could commence work when I proceed to 
Biikkar, and, in this way, the season would be saved. I speak of the season, 
as it is only between October and June that works on the Narra can be carried 
on, in consequence of the floods to which it is liable, and which would utterly 
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destroy any works we might have in progress. am extremely anxious to have 
those works completed without delay, as I feel satisfied, after the most mature 
consideration, that when the wastage of the water is prevented in the manner 
proposed, we shall have the country under cultivation from Mittrow to Wanga 
Bazar, and instead of the revenue arising from an occasional natural flood, 
such as occasioned in 1852, amounting to Rs. 20,000, Government would 
realize upwards of a lak. Indeed, the cost of the works would be far more 
than covered in a single season. For the proof of this statement, I must 
appeal to the facts represented in the report. 

I have the honour to be, &c. 

(Signed) J. G. Fife, Lieutenant, 

Sukkur, 31 October 1853. Superintendent, Narra Survey. 


Report on the Eastern Narra from Togacha to Kippra in the Hyderabad 
CollectoratCj detailing the results of a Survey undertaken with the view of 
deciding the best means of economising the expenditure of Water and increas- 
ing the Revenue as far as practicable. 

1. The dunds which form so striking a feature in the accompanying map of 
the country between Togacha and Kippra surveyed during the past season, were 
mentioned in the report of lust year on the Nari*a as being so much below the 
river, that until they were filled the river made but little onward progress ; 
and in a subsequent part of the same report their value in respect to revenue 
was stated to be considerable. Their effect on the river, and their value, have, 
however, now been more precisely obtained by means of the survey and a care- 
ful examination of the accounts of the revenue yielded during the past two 
seasons from the Narra lands which have been watered by extraordinary floods 
from the Indus. 

2. The quantity of water contained by the dunds, when they were sur- 
veyed during the cold season, has* been calculated from their areas and by 
means of soundings taken in them. The result of this calculation shows that 
they contained the enormous quantity of 6,050,000,000 cubic feet. In Colonel 
Cautley’s report on the Ganges Canal, it is assumed as an axiom, that a dis- 
charge of one cubic foot per second constant is sufficient for the cultivation 
of 350 beegahs of land. Now, a discharge of one cubic foot per second con- 
stant would give 31,536,000 cubic feet in a year. The quantity of water con- 
tained in the dunds would, therefore, have been sufficient for the cultivation 
of about 74,000 beegahs, which, assessed at the rate of Rs. IJ per bcegah, 
would have yielded a revenue of Rs. 1,11,000. The revenue actually yielded 
by the dund lands was for the season 1851-52 Rs. 855, and for the season 
1852-53 Rs. 464. It at first seems strange, that, yielding so small an 
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amount of revenue, the dunds should have ever been so highly thought of 
by the Natives ; but this is susceptible of explanation. The Narra’s natural 
supply of water is precarious ; the dunds are capacious, for, years after being 
filled by a flood, they would continue to yield grain and fish in quantities not 
large perhaps considering the extent of country, but large enough to feed and 
give employment to the people. When the supply of water in the Narra 
tailed, the dunds still continued to yield. The revenue obtained during any 
one season was perhaps never great, though that arising during many seasons 
from the effect of one flood may have been considerable. But it could 
scarcely, under even the most favourable circumstances, have been propor- 
• tionate to the quantity of water used. It therefore appears that so long as 
there is need of water elsewhere, it would not be advisable to supply the 
dunds. It will be seen in the following pages, that while the works proposed 
for cutting off the dunds from the river are calculated to completely exclude 
the water during ordinary floods, during great floods, when there would be a 
superabundance of water, the most extensive and valuable of the dunds will 
receive a supply by the overflowing of the Narra. 

3. The revenue obtained from the Narra may be said to arise almost 
entirely from the cultivation on the plain, where overflows take place, and in 
the bed of the river from below Bukkar. The first overflow takes place from 
the extensive swamp south-east of Mittrow. The lands immediately to the 
south of the swamp are, as will be seen by a reference to the levels on the map, 
extremely low, and during the flood of 1852 the water extended to the village 
of Sangah, and escaped thence across the plain to Joon and Sirenwarree. A , 
second overflow takes place immediately above Choteearee : a third (and one 
which, when the works hereafter proposed are carried out, will produce a large 
revenue) occurs near the village of Kharee. The water from this overflow, after 
traversing a fertile plain for many miles, returns to the Narra below Kippra. 
From Kippra the banks of the Narra continue low the whole way to Wanga 
Bazar, a distance of 100 miles. The revenue obtained from the plain, and from 
the river bed as far as Sirenwarree, during the season 1851-52, amounted to 
Rs. 6,240, and this was principally obtained from the lands near Sangah and 
Bukkar. The revenue obtained during the succeeding season of 1852-53, from 
the same lands, with the addition of those near Kharee, was something over 
Rs. 19,000, the lands near Sangah and Bukkar being again very productive. 
From these facts, the great advantage that will result from the works detailed 
in the following paragraphs will be sufficiently clear, especially when it is con- 
sidered that where the land is generally good, the overflowing of the stream 
does not waste the water, for what is not absorbed by the land returns to the 
river, to be again useful in other places. 

4. The first work for effecting the object in view is the bund at the head of 
the branch called the Adhwana, which leaves the Narra opposite Togacha, and, 
after traversing a sandy plain for a distance of eleven miles and throwing off 
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numerous feeding channels which supply the dunds from Togacha to Ubrow, 
rejoins the main stream above Puttaee. This work will cut off sixteen of the 
dunds, as well as prevent the wastage of water in an irregular sandy channel. 
The details of the bund are shown in Sheet No. 1. The peculiarity of its con- 
struction is, that it will be formed of loose sand, the only material which the spot 
furnishes. To make up for the inferiority of the material, the mass is increased 
far beyond the ordinary dimensions when a better material is employed. The 
site in every other respect is an extremely good one ; it lies between two high 
sand-hills, and, extending both up and down the Narra from them, are ranges 
of smaller hills, which render the escape of the water from the Narra at any 
other point on the east bank impossible. The bund will be six feet above the 
flood level of 1852 ; an allowance of one foot being made for the increase in the 
height of the Narra due to the escape of the water down the Adhwana being 
cut off, and five feet being allowed for the settlement of the material and for 
any extraordinary flood which may occur. As, however, during even ordinary 
floods the plain on the west bank is overflowed, no very great increase in the 
height of the floods need be apprehended. The estimate for this work amounts 
to Rs. 1,442. 

6. The second work is the bund across the main channel of the Narra 
near the head of the branch called the Owwud. The main channel from 
this point runs in a south-easterly direction through a sandy tract as far as 
Bukkar, throwing off numerous feeders to the dunds, and in one place below 
Shaikhana flowing through them. The branch called the Owwud has a regular 
channel, from 300 to 400 feet wide, and is about seven feet deep. It has a fall 
of nearly two feet per mile as far as Mittrow, where it escapes on to the plain. 
It is this branch which causes the extensive overflowing of the plain towards 
Sangah and Bukkar, and which therefore is such a fruitful source of revenue. 
The bund across the Narra will effect the double purpose of cutting off the 
dunds below Ubrow, and, by causing a larger body of water to pass down the 
Owwud, increasing the overflow of the plain towards Sangah. The details of 
the bund will be found in Sheet No. 2. Like that at the head of the Adhwana, 
it will be constructed of loose sand, the only material procurable within a rea- 
sonable distance. The position of the work in other respects is favourable. It 
is close to the spot where the Owwud and Narra separate, though not so close 
as to be affected by thh stream in the former. Both banks of the Narra arc 
above flood level. The bund will be seven feet above the flood level of 1852. 
An allowance of two feet is due to the increase in height to which the water 
will rise from its escape down the Adhwana and Narra being prevented. This 
allowance may appear small considering the size of the channels cut off, but, as 
in the case of the Narra opposite the head of the Adhwana, the west bank of 
the Owwud during even ordinary floods is inundated, and perhaps as mucli 
water finds its way to Mittrow by passing over the plain as is conveyed there 
through the channel of the Owwud. A part of the excess of water arising from 
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the construction of the bunds at the head of the Owwud and across the main 
channel of the Narra will be carried off by the Jukrow branch. The remaining 
five feet of height to th^ bund are allowed for the settlement of the material and 
for any extraordinary flood. The estimate for this work amounts to Rs. 4,085. 

6. The next works which come under consideration are the bund across the 
Owwud at Chundrajee, a bund in an opening in the sand-hills near Sabrajee, 
a bund across the Narra above Bukkar, and a canal from the extensive swamp 
near Vuchoo to the Narra at Bukkar. The object of the three first works, viz. 
the bunds, is to prevent all return of the water of the Owwud to the Narra 
above Bukkar, either through the channel at Chundrajee, through the opening 
in the sand-hills near Sabrajee, or by means of the channel of the Narra itself at 
Bukkar. The object of the canal is a twofold one ; first, to enable boats to 
cross from the swamp to Bukkar, between which points, except during consi- 
derable floods, the depth of water on the plain would be insufficient ; and 
secondly, to drain the swamp when the river subsides in September, and enable 
the people to cultivate the land. 

7. The bund across the Owwud at Chundrajee is shown in Sheet No. 3. 
It will be constructed of soil. The site is a very favourable one ; both banks are 
above flood level, and good material for the bund can be had close to the site. 
The top of the bund will be seven feet above the flood level of 1852. An 
allowance of three feet is made for the increase in height which the water will 
attain from being prevented escaj^ing in any direction except the south till it 
reaches Bukkar : the remaining four feet are allowed for the settlement of the 
material and for any extraordinary flood. An ins})ection of the levels on the 
map will show that the escaj)e of the water southwards during a high flood 
would be sulficiently rapid to prevent its attaining any extraordinary height at 
Chundrajee. The bunds at Sabrajee and Bukkar were not contemplated at the 
time the survey was made, and the requisite data, viz. sections of the opening 
in the sand-hills and of the Narra at Bukkar, have yet to be obtained before 
the works can be designed. In the first case, there is merely an opening a few 
hundred feet in width to be stopped, the head of water to contend with being 
trifling. In the second case, however, there is a large channel to stop, the head 
of water amounting to about fourteen feet ; but there is good material at hand. 
The estimate for the Chundrajee Bund amounts to Rs. 1,462. 

8. The course of the canal from the swamps to Btlkkar is shown on the 
map by the strong red line, and the detail is given in Sheet No. 4. The length 
is four and a half miles. Its bed commences with an initial depth of four feet 
below the level of the water in the swamp, and is carried to the river at 
Bukkar with an uniform fall of one foot per mile. The canal is twenty feet 
wide at bottom, with slopes of IJ to 1. There would, during eight months 
in the year, be from five to nine feet of water in it. As a portion of the line was 
not levelled, the levels at various points in some lines of levels taken near the 
place have been assumed to represent the elevation of the land at parallel 
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points along the line of the canal. This is not an accurate plan, but the slope 
of the country is so regular that no material error can arise. The estimate 
for this work amounts to Rs. 6,884. 

9. Below Bukkar the works at the entrance of the Bund and Drubbree 
Dunds below Choteearee occur next in succession, though the Nongnee and 
Punneehull Dunds are both sometimes filled by water which escapes from 
the Narra above Choteearee; this only happens when the Narra, in that 
locality a very large channel, overflows its banks. Connecting the Bund Dund 
with the Narra are four feeding channels, one being large and deep, the other 
three small and shallow. The bunds for these channels are shown in Sheet 
No. 5. They will all be constructed of soil. The sites for the two first lie 
between high banks not subject to inundation : the sites for the other two are 
not favourable, the banks being subject to inundation during the high floods. 
The bunds may be turned and carried away during a high flood, but as the loss 
of the water which would escape through the two small channels under such 
circumstances would not be felt, the only loss entailed would be the cost 
of re-constructing them, and their original cost is estimated at Rs. 585 only. 
The whole of the bunds will be raised five feet above the flood level of 1852 ; 
one foot being allowed for the increase in height to which the water will rise 
consequent on its escape towards the dunds being prevented, and four feet for 
the settlement of the material and for any extraordinary flood. The four bunds 
are estimated to cost Rs. 2,784. 

10. Connected during floods with the Jooreearee Dund is the Sarajee Dund, 
which, however, also receives a supply through two feeding channels which 
leave the Narra above Mitta Klian-ke-Tanda, The sites for the bunds in 
these channels lie between high banks. Soil will be used for the construction of 
both bunds. The details are given in Sheet No. 6. Like those mentioned in 
the preceding paragraph, they will be raised five feet above the flood level of 
1 852, and for the same reasons. These bunds, in connection with the four 
previously described, will, when there is an ordinary supply of water in the 
river, exclude it from thirteen dunds. During high floods the water will pass 
across the plain from Choteearee and escape into the Sangidiarah Dund, and 
thence into all the rest. The two bunds to the Sarajee Dund are estimated at 
Rs. 2,470. 

11. The Thurr Narra, which leaves the main channel about two miles above 
Sirenwarree and joins it again below Khetee, is the next portion of the river 
requiring works for its improvement. This channel enters the Thurr imme- 
diately after leaving the main channel, and, after running for a distance of 
twenty-two miles, sometimes feeding and sometimes actually running through a 
perfect maze of extensive dunds, returns to the plain again at Khetee. For the 
purpose of preventing the escape of the water through the Thurr Narra, two 
large bunds are necessary ; one at the head of the channel two miles above 
Sirenwarree, the other where it emerges from the Thurr at Khetee. They are 
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shown in Sheet No. 7, Water also finds its way across the plain to the 
dunds from a point a little below Kharee, but only when the Narra overflows 
its banks. The sites chosen for the bunds both lie between high banks not 
subject to inundation, and soil can be procured for both works. The upper 
bund will be raised six feet above the flood level of 1862, two feet being 
allowed for the rise in the level of the river, owing to the escape of the water 
towards the Thurr being prevented, and four feet for the settlement of the 
material and for any extraordinary flood. The lower bund will be raised seven 
feet above the flood level of 1852. In this case no increase to the head of 
water would be caused by the bund, as it would merely prevent the escape of a 
back-water; but the flood of 1852 was checked before it reached Khetee in 
consequence of an immense body of water being absorbed by the dunds above 
that place. An allowance of three feet is therefore made for the height to 
which the flood would have risen had the escape of the water into the dunds 
been prevented. This assumed level for the flood is 36*63 below the zero of 
the levels shown on the map, and a reference to the latter will show that were 
the flood to attain that height, it would flood the plain the whole way across to 
the village of Driggal, about fourteen miles to the west of Khetee. As there is 
nothing to prevent the escape south of such a flood, the allowance of three 
feet would appear sufficient: the remaining four feet are allowed for the 
settlement of the material and for any extraordinary flood. These two bunds 
are estimated to cost Rs. 6,448. 

12. The prevention of the escape of the water into the Rarr Dund, and two 
others connected with it, will be easily effected. The channel connecting them 
with the river is a small one, and the head of water inconsiderable. The bund 
is shown in Sheet No. 8. The site is a favoumble one, both from the high 
banks between which it lies, and from good material being close at hand. The 
bund will be raised seven feet above the flood level of 1852, three feet being 
allowed for the height to which the water would have risen had its escape into 
the dunds been prevented. The cost is estimated at Rs. 628. 

13. South of the Rarr Dund there are only nineteen dunds requiring four 
bunds to exclude the water. There was not- leisure during the last season to 
extend the survey to these, and the data for the bunds has yet to be obtained. 

Part II. 

14. In the preceding paragraphs those works only have been described for 
which there is absolute necessity. Insignificant as some of them may appear, 
they are of vital importance not only to the project for furnishing the Narra 
with a regular stream, but even for doing justice to the Narra in its present 
state with its very uncertain supply. The result of the survey has, however, 
suggested another work, which, for the purposes of irrigation, would perhaps 
surpass any work in the country. This work is a canal commencing at the bed 
of the Owwud, on the north side of the swamp below Mittrow, and running in 



71 

a southerly direction the whole way to Wanga Bazar, a distance of nearly 
1 20 miles. 

15. The course of the canal is indicated on the map by the strong red dot- 
ted line. It would leave the Owwud about three miles below Mittrow, and 
would run thence in a south-easterly direction to a point about ten miles east 
of Meerpoor, and afterwards run direct on to the channel of the Pooraun above 
Wanga Bazar. Supposing it to commence with an initial depth of two feet below 
the level of the water in the swamp, and to be carried south with an uniform 
slope of nine inches per mile, the depth of cutting after entering the high ground 
at Dhora would be about eight feet, and the water would, with a rise of six feet 
above its lowest level, be just flush with the ground. The plain having a 
regular slope from the north-west, a strip of land about two miles in width on 
the west bank, and one five miles in width, or to where the influence of the 
Narra floods ceased on the east bank of the canal, could be cultivated. The 
canal would also be highly useful as a navigable channel. 

16. The peculiar advantages of this canal would, for the purposes of 
irrigation, be the certainty of its supply of water ; the long period, about eight 
months in the year, during which it would run ; and the moderate depth of the 
excavation. The first two advantages would arise from the bed of the canal 
being below the lowest level of the water in the Owwud, and from the differ- 
ence between the lowest level and flood level being only six feet, the difference 
of level in the Indus varying from thirteen feet in Upper to eighteen in Lower 
Sind. The third advantage would arise from the level at which the canal 
receives its supply being high with reference to the lands to be irrigated. 

17. The cultivation carried on near the Narra itself will consist of the 
Ilubbee and Adawah crops, on lands submerged from June to the month of 
Sej3tember, the period during which the Khurreef crop is cultivated. The culti- 
vation carried on by means of the canal would be almost entirely Khurreef. 
The latter would, therefore, give employment to the Narra population at a time 
when the cultivation near the river would be necessarily suspended. 

18. This work occupying an intermediate position between the Narra and 
the lands watered by the Indus canals, would reclaim an extensive tract, which, 
from the traces of irrigating channels and numbers of tombs met with, was 
probably once in a highly cultivated state, but which, from the Indus canals 
failing, has been gradually deserted. It was probably to this tract that Major 
Baker referred in the 17th paragraph of his report on the Narra. 

19. The quantity of land which may, with the aid of the works detailed in 
the first part of this Report, be cultivated near the Narra is so great, and the 
permanent population there at present so small, that it would perhaps be 
premature to undertake so extensive a work as the t^anal at present, unless it 
should be considered that the people already residing at Sunjoora, Polliadee, 
Meerpoor, Joorah, Shah-Syed, and other places near its course, are sufficiently 
numerous to cultivate the lands to an extent great enough to afford an adequate 
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return on the outlay. In an engineering point of view, the canal would be an 
admirable work; but I have no means of answering the question as to whether 
it would be profitable to carry out the project at present. 

(Signed) J, G. Fife, Lieutenant, 
Superintendent, Narra Survey. 

Sukkur, 315^ October 1853. 


No. 1 of 1853. 

Public Works. Revenue Department. 

Estimate framed by Lieutenant J. G. Fife, Superintendent Narra Survey, of the 
probable Expense of constnccting Bunds across various brandies of the 
Eastern Narra, and across some of the feeding channels to Bunds between 
Togaclm and Kippra, in order to prevent the Water from being wasted 
ivhere the land is valueless or where not required in the Bunds, and to 
increase as far as practicable its oi^erjlow where the soil is well adapted for 
cultivation, ( Estimate prepared agreeably to instructions accompanying 
letter No. 1909, dated 29th Becember 1851, from the Superintending 
Engineer in Sind.) 

SuKKUR, 31^^ October 1853. 

General Bescription. — The bunds, with two exceptions, viz. that across the 
head of the Adhwana near Togaoha, and that across the Narra near the head of 
the Owwud, to be constructed of well rammed earth. The front and rear slopes 
to be 1 in 4 and 1 in 2 respectively. The top of the bunds being raised to 
a height of four feet above the highest probable flood level. The bunds to 
have an increase of width at top of three feet per every foot of water they have 
to sustain, the minimum width at top being restricted to ten feet. The front 
slopesj wherever the bunds may occupy exposed situations, to be defended 
from the action of the waves by strong jow matting, securely picketed down 
to the slope. The bunds across the Adhwana near Togacha, and the Narra 
near the head of the Owwud, to be constructed of sand ; no other material being 
procurable. The front and rear slopes to be both 1 in 4. The top of the 
bunds to be raised five feet above the highest probable flood level. The bunds 
to have an increase in width at top of eleven feet per every foot of water they 
have to sustain, the minimum width being restricted to fifteen feet. The sand 
most favourable to vegetation, or what might not improperly be called soily 
sand, to be laid on last, in order to defend the loose sand below from the action 
of the wind, and which it will effectually do when the grass springs up. The 
bund to be watered and sown down with grass or Tamarisk seed, whichever 
may be easiest procured. 
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Bund at the Imd of (he AdUvoam opposite the Village of Togacha.-^This 
bund is shown in Sheet No. 1. By its construction the water from the IVarra 
will be prevented from escaping down a large sandy channel, along the 
banks of which the soil is quite unsuited for any kind of cultivation, at the 
same time that by this single work the whole of the profitless dunds from 
Togacha to Ubrow will be cut off. The site of the bund is about 500 feet 
from the Narra, and lies between two high sand-hills, rendering the work 
perfectly secure from being turned during high floods. The total lengi;h of 
the bund is 582 feet, its maximum width at top being 81 feet. The head 
of water to be sustained where these dimensions occur is seven feet. 
Nearly the whole of the material used will be taken from the high sand-hills 
on either bank. The soil, only for a covering to the loose sand, will be 
procured from a distance. The front slope, from a point five feet above 
the flood line to fifteen feet below it, to be defended from the ripple by 
jow matting, 

Measiire7netits, 



No. 

Length. 

Breadth. 

Height. 

Solid feet. 

Solid feet. 

Sand-Work, 







1st portion (south bank) 


ir> 

3.H 

5 

2,043| 


,, ,, 


25 

43 


6,987^- 


„ „ 


30 

59^ 

H 

13,3871 


dth ,, ,, ...... 


50 

69 

8 

27,600 


•^tli ,, 


14 

9/ 

10 

13,580 


hth ,, ,, 


42 

129 

12 

65,016 


/ th ,, ,, 


76 

112 

11 

93,632 


^th ff m 


88 

104 

10 

91,520 


lull „ 


54 

121 

lit 

7.1,141 


loth „ „ 


69 

101 

10 

69,690 


1 ith ,, fy 


119 

50 

6 

35,700 


Total solid feet. . 






4.8I.897J 

Deduct — 






For upper coating of soil. 

For top of Bund 


582 

45 

i 

13,095 


,, Slopes 

2 

582 

34 

i 

19,768 


Total deduction. , 

•• 





32,863 

Total solid feet of sand-work. . 




. . 

.... 

4,62,0.341 

Matting. 







For 20 feet of front slope of bund, 







at 8 annas per 100 scpiare 
feet 


582 

20 

. . 

11,640 

• 

Total square feet. . 


/• 

•• 


i 

.... 

11,640 


10 n 
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Abstract. Its, a, y;„ 

4, (i 2,0344 solid feet raising bund with sand, at Rs. 2 per 1,000 solid 

feet 024 1 I 

32,8(»3 solid feet coating bund with soil and watering, at Rs. 10 

per 1,000 solid feet : 328 10 0 

11, 040 square feet of jow matting, at 8 annas per 100 square 

feet 08 3 2 


1,310 14 3 

Contingencies and extra establishment, 10 ])er cent. . 131 1 3> 


Total amount for bund at head of Adbwana 1,4 12 0 0 


across the A^arra near the Head of the Oirwad. — 'J'his bund is shown 
in Sheet No. 2. The object of this bund is to turn the whole of the water 
down the branch called the Ovvwud, which runs past the village of Mittrow 
and fertilizes the ])lain south and east of that jdacc^ and at the same time (‘ut 
off the water from the sandy channel of the Narra and llic whole of the duiids 
from Ubrovr to Chundrajee. The site of the bund is al)out 200 feel below the 
point where the two streams se])araie, and li(‘S between high banks not subject 
to inundation. The Narra at this point has one central main channel and 
two offshoots. Tlie total length ol* the hand is 1,230 feed. Its maximum 
width at top is 108 feet, at base 244 teet, and its height is 14^ feet, the head 
of water to be sustained being 9| feet. The material (sand) used will be 
taken partly from the liigh banks and partly from thti bed (d‘ the chainud 
in fionl of the work. The soil for coveHng the loose sand will he brought 
from a distance. Twenty feet of the front slope to be defended trom the ripple 
with jow matting; the matting to commence at a point five fi'C't above flood line. 

Measnremen ts. 


0 


No. 

Length. 

Breadth. 

Height. 

Solid feet. 

Sand-Work. 






Ist portion of offshoot on west 






side of Narra 


1 

10 

lOOi 

r.i 

5,5271 

211(1 „ 

ft 


177 


10 

1,76,1 15 

;ir(l „ 

,, ...... 


f.3 

45 

4.5 

10,732} 

1st portion of main channel. . . . 


10 

106 

Ci 

(i,C26 

2n(] „ 



22 

151 

13^ 

44,847 

3rd „ 



! 85 

151 

13i 

1,73,2724 

4th „ 



146 

115.J 

11 

1,85,493 

fith ,, 



1 147 

82 

9 

1,08,486 

Cth „ 



70 

76J i 


45,51 7i 

7th „ 

)• .... 


80 

99 

10 

79,200 

8tli „ 



15 

84 

9 

11,340 


Carried over . 

, . 

. . 

■| 

! 

• • 1 

, , 

8,47,156 
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No. 

Length. 

Breadth. 

Height. 

Solid feet. 

Solid feet. 

Sand-Work, contd. 







Brought over. , 


• • 



8,47,150 • 


fltli portion of main cliannel .... 


/ 

44 1 

6 

1,809 


1st portion of eastern offshoot. . 

•• • 

38 

44} 

6 

10, MG 


2nd ,, ,, ... 


20 

86 

9 

15,480 


.‘ird „ „ .... 


282 

86 

9 

2,18,208 


4th „ „ 


58 

54 

7 

21,921 


nth ,, ,, .... 


10 

34 J 

H 

1,2074 

m 

Total solid feet. . 






ii,i(i,();»04 

Deduct — 

For upj)cr coating of soil. 




h 

1 



For top of bund 

„ slopes 

2 

1230 

1230 

1 

49 

34 

30,135 

41,820 


Total deduction. , 


1 

1 

! 

1 

1 


— 

71,955 

Total solid feet of sand-work. . 



•• 



10,41,095^ 

Mattinc;. 



i 




For 20 feet of front slope of bund. 

•• 

1230 

20 


24,600 


Totttl sipiare feet for inatting. . 






24, GOO 


“ AbstracA. Jh\ a. p, 

solid feet raising baud with saud, at lls. 2-12-0 })er 1,000 

solidfwt 2,8/1 4 2 

71,055 solid feet coating bund with soil and watering, at lls. 10 

]>cr 1,000 solid feet • • . 710 8 0 

24,()00 square feet of jow matting, at aunas 8 per 100 square feet. 12'S 0 0 


3,713 12 II 

Conlingencies and extra establishment, at 10 per cent. 371 0 I 


Total amount for bund across the Narra near the head 

of the Owwud 4,085 0 0 


Ihuul across the Owwud at the VilUaje of Chumlrajce . — This bund is shown 
in Sheet No. 3. By the construction of this bund tlie water which would escape 
from the plain into tlie Narra near Chundrajoe will be saved, and made to ferti- 
lize the land as far as Bukkar, where the channel of the Narra lies through 
soil, and is well adapted for conveying water without waste. During high floods 
this vl^ork would have the effect of making a large body of water pass from 
Dhora southwards over the plain, which consists of extremely good soil. The 
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site for the work lies between a sand-hill and a high clay-bank, neither of which 
are subject to inundation. The total length of the bund is 581 feet. Its maxi- 
mum width at top is 47 feet, at base 165 feet, and its height is lf)| feet, 
the head of water to be sustained being 15 j feet. The material used (soil) 
to be taken partly from the bed of the channel in front of the work, and partly 
from the north bank. Twenty feet of the fore flope* of the bund, where it crosses 
the deepest part of the channel, to be defended from the action of the waves by 
strong jow mats firmly picketed down. Within this twenty feet will be com- 
prised the supposed level which the water will obtain, as well as the last year's 
flood level. Matting is not required in the shallow part of the channel, as the 
jungle there will effectually break the waves. 


Measuremcn ts . 



No. 

Length. 

Breadth. 

Height. 

Solid feet. 

Solid feet. 

Earth-Work. 

1st portion (south bank) 


18 

45 

34 

2,632^ 


2nd „ „ 


23 

7H 

124 

21,9933 


3rd „ „ 


103 

104 

m 

J,98,172 


4th „ ,, 


37 

106J 

19f 

77,642 


5 th ,, ,, ...... 


35 

78 

15 

40,950 


6th „ „ 


117 

47 

10 

54,990 


/ th , , , , 


189 

54 

11 

1,12,206 


8th „ „ 


27 

47 

93 

. 12,3723 


9th „ „ 


32 

20J 

3.4 

2,296 


Total solid feet. . 

. . 




.... 

5,23,315 

Matting. 

For 20 feet of the front slope in 
the deep part of the channel . . 


216 

20 


4,320 


Total square feet. . 


- 



— 

4,320 


Abstract. Rs. a. p. 

5,23,314 solid feet raising and ramming bund with clay, at Rs. 2-8-0 

per 1,000 solid feet 1,308 4 7 

4,320 square feet of jow matting to front slope, at 8 annas per 

100 square feet 21 9 7 


1,329 14 2 

Contingencies and extra establishment, at 10 per cent. ... 132 15 9 


Total amount for bund across the Owwud at Chundrajee. . 1,462 0 0 
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Bunds across the Jour Feeding Channels to the ** Bund Dtuid below Choke- 
aree. — These bunds are shown in Sheet No. 5. Their object is to prevent 
a vast quatitity of water from escaping from the river into the Bund Dund, and 
thence into numerous other large dunds extending many miles into the Desert 
or Thurr. The sites for the two largest bunds lie between high banks, not 
subject to inundation. The sites of the smaller bunds lie between higli banks, 
but which are submerged during great floods. The two smaller bunds will there- 
fore perhaps need renewing after large floods. Their cost is, however, small. 
The bunds are respectively 575, 192, 270, and 163 feet long ; their maximum 
heights being 21, ]8|, 15^, and \A\ feet; thickness at top 56, 44, 35, and 34 
wX; and the heads of water to be sustained are 17, 14^?, llj, and lOJ feet. 
Tlie material (soil) will be taken from the bed of the dund and from the bed 
and bank of tiie Narra. 

Measurements, 




No. 

Length. 

CO 

1 

Height. 

Solid feet. 

Solid feet. 

1st Bund. 







J st portion (south bank) .... 


25 

17i 

2 A 

1,09,375 


2ud „ 

j, .... 


45 

56 

lOi 

27,090 


3rd „ 



42 

93 

17A 

68,355 


dth „ 

>> .... 


42 

104i 

19 

83,391 


5 th „ 

,, .... 


42 

H4i 

20i 

97,382i 


(ith „ 

i> .... 


42 

103 

182 

■81,n2A 


7 th „ 

.... 


56 

66 

13 

48,048 


8th „ 

,, .... 


77 

60 

12 

55,440 


9th 

»j .... 


95 

66 

13 

81,510 


10th „ 

,, .... 

• • 

94 

41 


31,795i 


nth 

,, .... 


15 

17i 

2i 

656i 


Total solid feet for 1st Bund. . 





.... 

.0,7.5,8744 

2nd 

Bund. 





Square feet. 

Square feet. 

I st portion (south bank) .... 

. , 

20 

17^ 

n 

875 


2nd „ 

fi .... 

, , 

50 

56 

lOi 

30,100 


3rd „ 

jf .... 


46 

93J 

m 

75,2674 


4th „ 

,, .... 

. , 

57 

93i 

17A 

93,2664 


5th „ 

jj .... 

, , 

39 

56 

lOf 

23,478 


6th „ 

yf .... 

•• 

18 

17i 

2^- 

787i 


Total solid feet for 2nd Bund . . 





.... 

2,23,7744 

3rd Bui^d, 







1st portion (south bank) .... 

, , 

34 

20 

3i 

2,380 


2nd „ 

y> .... 

. , 

63 

49i 

10 

31,185 


3rd „ 

yy .... 

. , 

70 

7H 

14i 

76,6324 

• 

4th „ 

yy .... 


51 

59 

12 

36,108 


5th „ 

if .... 


36 

30i 

6^ 

7,137 


6th „ 

>1 .... 


16 

•74 

24 

700 


Total solid feet for 3rd Bund. . 

1 • * 

. . 

i • • 

. . 

j .... 

],. 04,1424 





No. 

Length. 

Breadth. 

Height. 

Square feet. Square feet 


4th Bund. 






1st portion (south bank) .... 


28 


n 

1,225 

% 2nd 

>1 >> .... 


56 


9 A 

26,334 

3rd 

» a .... 


19 

73j 

14i 

19,9672 

4th 

it tt .... 


13 

716 

13| 

12,7806 

5 th 

n »> .... 


22 

TjO 

lOi 

ll,27r> 

6 th 

a it .... 


25 

206 

H 

1,7932 

Tofal solid feet for 4th Bund. . 

j 




73,376 


Ahslract. Ils, a, p. 

5, 75, 874 J solid feet raising 1st bund with clay and ramming, 

at Rs. 2-8-0 per 1,000 solid feet I,4:i0 10 1 1 

2,23, 774 J solid feet ditto 2nd bund ditto ditto, 

at Rs. 2-8-0 per 1,000 solid feet 559 6 1 1 

I,54,142i solid feet ditto 3rd bund ditto ditto, 

at Rs. 2-8-0 per 1,000 solid feet 385 5 8 

73,366 solid feet ditto 41b bund ditto ditto, 

at Rs. 2-0-0 per 1,000 solid feet 1 16 12 0 

2,531 3 6 

Contingencies and extra establishment, at 10 percent 253 1 1 1 


Total amount for bunds in the Bund Dund feeding channels. 2,781 0 0 

Bunds across the two Feeding Channels to the Sarajee Dund . — These bunds 
are shown in Sheet No. 6. Their object is to ])revent the water escaping from 
the Narra into the Sarajee and other clunds. The sites foj- the two bunds lie 
between high banks not subject to inundation. The bunds are respectively 374 
and 341 feet in length ; the maximum heights 21^ and 18 J feet ; width at to]> 
52^ and 43 1 ; and the heads of water are 17 J and 14 J feet. The material 
(soil) will be taken principally from the ground between the two bunds. 


Jllms?irements. 





No. 

Length. 

Breadth. 

Heiglit. 

Solid feet. 

Solid feet. 


1st B 

UND. 







1st 

portion (east bank) .... 


38 

176 

26 

1,6626 


2nd 

a 

tt .... 

. , 

80 

62 

112 

58,280 


3rd 

it 

tt .... 

* 

79 

108 

20 

1.70,640 


4th 

it 

tt .... 


79 

lOS 

20 

1,70,640 


5 th 

tt 

tt .... 


68 

62 

112 

49,538 


6th 

tt 

it .... 

•• 

30 

17J 

26 

1,3126 


Total 

solid feet 

for 1st Bund. . 


. • 



.... 

4,52,073 
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No. 

Length. 

Breadth. 

Heiglit. 

Solid feet. 

Solid feet. 


2 nd 

Bund. 







1st 

portion (south bank) .... 


28 

17i 


1,225 


2iid 

>> 

,, .... 


.00 

33^ 

7 

11,725 


3rd 

jy 

yy • • • 


34 

07 

13 

29,014 


4 th 

>9 

,, .... 


01 

1)5> 

18 

1,04,859 


.0th 

yy 

if .... 


93 

95 5 

18 

1,59,807 


()th 

if 

a .... 


28 

81 

15^ 

35,154 


7tli 

it 

,, .... 


29 

47.^ 

9i 

13,0h0 


8th 

ti 

if .... 


18 

17i 

2.1 

787. i- 


Total 

solid fi c( 

for 2nd Bund. . 




•• 

— 

3,50,318 


Abstract. lis, a. p. 

4, r> 2,0/3 solid feet of raising 1st Bund with clay and ramming, at 

Rs. 3 per 1,000 cubic feet \ 1,350 3 0 

3,50,318 solid feet of raising 2nd Bund with clay and ramming, 

at Rs. 2-8-0 per 1,000 luibic feet 890 12 8 

2,247 0 2 

C'ontingenoies and extra establishment, at 10 per cent. 224 11 2 


Total amount for bundKS in Sarajce Dund feeding 

channels 2,471 0 0 


Bunds across the. Tlmrr Narra above the Village of ^irenwarree and below 
Khetee. — These bunds ure shown in Sheet No. 7. 1'heir object is to prevent 
the water escaping by means of tlie branch called the Thurr Narra into the 
whole of the extensive dunds between Putteeliul and Khetee. The sites 
ibr tlui bunds lie between higli banks not subject to inundation. The 
bund at the head of tlic branch is 533 feet in length, with a maximum 
height and thickness at top of 28 and 72 feet, the head of water to be sus- 
tained being 24 feet. The bund below Khetee is G5l feet in length, with a 
maximum height and thickness at top of 21| and 52 ^ feet, the head of 
water to be sustained being 17^ feet. The material for the first bund will 
be principally taken from the north bank of the channel,* that for the 
Khetee bund will- be taken from both banks a little south of the site of 
the work. The front slope of the bund at the head of the branch to be 
defended from the action of waves in the deepest part of the channel by 
strong jow matting firmly picketed down. The matting to extend from a 
point five feet above flood level to fifteen feet below it. The front slope of 
the Khetee bund to be defended in the same way the whole way across the 
channel. *• 
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Measurements, 





• 

No. 

Length. 

'Breadth. 

Height. 

Solid feet. 

Solid feet. 

Upper Bund. 

1st portion (east Imnk) .... 

* • 

15 

19 

3 

855 


2iul „ „ .... 


54 

39i 

H 

17,597J 


3rd „ „ 


29 

6CA 

13 

24,9764 


4tll jy .... 


40 

87i 

16 j 

58y625 


/)tll yy yy .... 


44 

79| 

15i 

.54,389 i 


Otli „ „ 


16 

57 

IH 

1,488 


/til yy yy .... 


30 

45 

9.i 

12,825 


8th „ „ .... 


83 

66 

13 

71,214 


9th „ 


3.5 

111 

20i 

79,612.4 


10th „ „ .... 


35 

144 

26 

1,31,040 


nth „ 


35 

144 

26 

1,31,040 


12th „ 


35 

111 

20.1 

79,642.4 


13th „ 


64 

59 

11.1 

43,424 


14th „ • „ 


18 

19 

3 

1,026 


Total solid feet for Upper Bund. 

• • 





7,07,78.5 

Matting. 

For 247 feet in length of front 
slope 

Total square feet of jow matting 
for Upper Bund 


247 

20 


4,940 

4,940 



No. 

Length. 

Breadth. 

Height. 

Solid feet. 

Solid feet. 

Lower Bund. 







1st portion (east bank) .... 


27 

36 »■ 


6,1.59i 


2nd y, ,, .... 

-• 

50 

844 

16 

67,400 


10th central portion 

. . ! 500 

108 

20 

10,80,000 


1 3th portion 

. . 

50 

774 

15 

58, 1 25 


14th portion 


24 

364 

6J 

5,475 


Total solid feet for Lower Bund. 






1,217,1.591 

Matting. 












Square feet. 

Square feet. 

For 625 feet in length of front 







slope 


625 

20 


12, .500 


Total square feet of matting for 






lower bund 


•• 

•• 


.... 

12,500 
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7,07,785 

4,940 

12 , 17 , 159 ^ 

12,500 


Abstract. Us. a. p, 

solid feet of raising T^ier Bund with earth and ramming, 

at Rs. 3 per 1,000 cubic feet 2,123 5 8 

square feet of jow matting to front slope, at 8 annas per 

100 square feet 24 11 2 

solid feet of raising Lower Bund with earth and ramming, 

at Rs. 3 per 1,000 cubic feet 3,651 7 7 

square feet of jow matting to front slope, at 8 annas per 

100 square feet* 02 8 0 


5,862 0 5 

Contingencies and extra establishment, at 10 per cent. . 586 3 3 


Total amount for bunds across the Thurr Narra above 

Sirenwarree and at Khetce 0,448 0 0 


Buvd across the Rarr Rand Feedhuf Channel Indow Klppra . — ;This bund is 
shown on Sheet JN o. (S. Its object is to prevent the wiitcir escaping from the Narra 
into the Uarr Dund and twn others connected witlf it. The site for the work 
lies bel.ween high banks not subject to inundation. The extreme length of the 
bund is 64G feet, its maximum thickness at top and height being respectively 
27 and 13 feet. The head of water to be sustained is 9 feet. The material will 
Ixj taken from both banks and from the bed of the channel in front of the work. 


Measuremen ts. 



No. 

Length. 

Breadth. 

Height. 

Solid feet. 

Solid feet. 

1 st portion (south bank) .... 


25 

20h 


1 , 793 ^ 


2iul ,, ,, .... 


51 

35 

71 

13,8333 


3rd ,, ,, .... 


71 

39 

8 ^ 

23,536 i 


4 „ „ .... 


69 

40i 

8| 

24,451 1 


5th ,, ,, .... 


92 

54 

11 

54,648 


6th „ „ .... 


69 

63 

m 

54 , 337 ^ 


/ th ,, ,, .... 


103 

56 

iij- 

66,332 


8th „ ,, .... 


116 

4L^ 

9 

43,326 


9 th ,, ,, «... 


50 

20^ 


3,587i- 


Total solid feet for bund in Rarr 







Dund feeding channel 





1 

2,85,846^ 


Abstract. Rs. a. jp. 

2 , 85,8464 solid feet of raising bund with earth and ramming, at 

Rs. 2 per 1,000 cubic feet 571 11 1 

Contingencies and extra establishment, at 10 per cent , • 57 2 8 

Total amount for bund across the Rarr Dund feeding 

channel. . 628 0 0 


11 
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Ciinal from thr N(nih side of the Swrmp near Vuchoo to Hultkar on the 
Narra. — This work is sliown (^n 8heet No. 4.®lts object is to afford a ])assao(’' 
for native boats across the plain, and to drain the extensive swamp south-east of 
Mittrow that llie land may be reclaimed. The total length of the canal is a little ov('i’ 
miles. It will, until the suj)])ly of water ceases at lloree, contain from six to ten 
feet of water and is sufficiently wide for two boats to pass. Its bed commences 
wath an initial depth of four feet below" the lowest hwel of the water in the sw amp, 
and is carried w"ith an iiniform fall of one foot per nylc to the Narra at Bukkar. 

Measurements, 

Mean Breadth. Area of See- 

at tion. 

■n TTr ^ . ' 1 o 


Earth- W o UK. 

For the 1st mile of excavation near Vuchoo. ^^4- 54—25^ 

2ud ditto ‘^0+ 72=27’ f)! 14;-)’- 

„ 3rd ditto i20+13 =--33' 8^ 28!)£- 

„ 4th ditto |20 + 101=301 2131 

Total amount of .areas on 4 niilps. . ! • • • • 737i 

For portion of fith mile . . m. 20 -f f> ■ -‘25 3J 83 i 

. Lenirth iu Total (''ubic 

! Sum of Areas. l-tjut. Feet. 

'For 4 complete miles . . . 7371 5^280 38,94,000 

For portion of 15 miles . 83] 3,340 2,78,333 

Grand total cubic feet of excavation. . 41,72,333 

A/jstraet, o, p, 

41,72,333 cubic feet of excavation, at Rs. 1-8-0 per 1,000 feet 0,258 7 11 

Ckmtingencies and extra establishment, at 10 j)cr cent. 025 13 7 

Tot:d amount for excavation 0,88 4 0 ^0 

General Itecajntnlation, Rs, a, p. 

Bund at the head of the Adliwana 1,442 0 0 

Bund across the Narraiiear the head of the Owvvud 4,085 0 0 

Bund across the Owwud at Chundrajee 1,402 0 0 

Canal from the north side of the swamp near Vuchoo to Bukkar on 

theNarra 0 0 

Bunds across the four feeding channels to the Bund Dund below 

Chotecaree. . 2,784 0 0 

Bunds across the two feeding channels to the Sarajee Dund. ....... 2,471 0 0 

Bunds across the Thurr Narra above Sirenwarree and below Khetee. . 0,448 0 0 

Bund across the Rarr Dund feeding channel below Kippra 628 0 0 

Total amount for the works from the village of Togacha to 

the tow n of Kippra on the Narra 26,204 0 0 


(Signed) J. G. Fife, Lieutenant, 
Su]^®mtendent, Narra Survey. 
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INo. 2(i40 oi' 

Public Wokks. RiiviiNUK Dki’autment. 

To the CoMMissio]SER in Sind. 

Sir, — I have now tlie honour to transmit Lieutenant File’s rejiort ()l‘.tlii‘ 
survey undertaken by himself and liis Assistants last season, together witli a 
map ol‘ the country surveyed ; six ol' the eight ])lans of embankments, and of a 
small canal recommended in his report; and an estimate of their probabhi cost. 
I also transmit Lieutenant Fife’s letter. No. 209, of the 31st ultimo, with 
which those documents were received. Of the other two plans, one was lost 
out of th(i tin case on its way from Sukkur, and another was so torn tliat 
I retui’iicd it to l)e coj)ied; those now sent are soiled, but will, I trust, answer 
th(^ [)ur])ose of explaining Lieutenant File’s projects; the two missing ones 
shall b(; sent as soon as received.* 

2. Major Baker’s report dated the 14th Octolxu' 1844, and l^ieutenant 
Fife’s of the 16th September 1852, afford an accurate and full descri})tion of 
the Narra. Major Baker’s account of it relat(‘S to the u])per or northern 
])ortion of the stream and extends southwards as far only as Tujjul, from which 
])lace to 4’ogacha, a distance of some fifty miles. Lieutenant Fife, in the Gth 
jiaragraph of his rej)ort above (|uot(‘d, represents the plain on either side of 
the I’ivei’ to be covered with low sand hillocks, and that th(‘re is very little 
culturabhi land. 

3. At ’fogacha Lieutenant Fife’s last year’s survey commenced ; the objects 
lie had in \ i(‘vv in undertaking it were detailed in his letter No. 57, of tlu* 20th 
Sej)teinbcr 1852, transmitted to you w ith mine, No. 1986, of tlui 6th of the 
ibllownng month. 11 is examination of the valley of the Narra had led him to 
conchuh'. that although in places there existed considerable tracts of land 
capable of cultivation if only a regular supj)ly of water were alforded to them, 
yet that, to reap full advantage from the outlay, it was an object ol’ gnvat 
imjiortance to ec’onomise the expenditure of water, and to direc-t it towards 
those lands that gave promise of th(^ best returns. He r(‘presented that below 
Togacha the Narra itself flows to the eastward, and is almost lost among tint 
extensive sa^d-hills and dunds betwT.en it and the l^astein Desert, wdiile to the 
west of it there are extensive tracts of excellent lands lu'cding only water to 
render them very valuable. 

4. Before he could suggest any definite ])lan for wati'ring these, lands, 
extensive levelling oj)erati<)ns were recjuisite, and, as soon as the w^euthej* 
admitted of it, Lieutenant Fife commenced work below Togacha, iuid 
tow^ards the end of the year Ins two Assistants, Lieutenant Soady and 

^ A complete new set (^^)lani!i have been just rcccivcil, ami arc )jov> scut. 
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Mr. Hardy Wells, joined him, and the map now transmitted shows the result 
of their work. 

5.. It will be scon that Lieutenant Fife contemplates closing altogether a 
portion of the eastern branch of the Narra, and thereby depriving the dunds or 
lakes which it feeds of their supply of water, cxcepfThg when in extraordinary 
Hoods water can well be spared, and forcing the whole body of the stream into 
the western branch, and towards the fertile plain extending from Mittrow to the 
parallel of Kippra. The reasons given by Lieutenant Fife for thus disposing 
of the water, aj)})ear to me to be conclusive, and the bunds across the Adhwana 
or eastern branch of the Narra near l\>gacha, across the Narra itself near the 
Owwud branch, and across the Owwiul at Chimdrajee, should undoubtedly be 
undertaken this season. The estimated cost of these wt)rks, aggregating 
Rs. 6,989, should be at once sanctioned, in order that no risk may be run of 
their destruction by a flood before they are fully completcid. 1 recommend the 
other five works also for saiu^tion, but the three vv()rks abovementioned should 
be commenced directly Lieutenant Fife can leave his present duties and proceed 
to the southward. 

6. It is to be regretted that at the j)oints where some of the principal bunds 
are required, no better material for forming them should exist than a loose drifting 
sand, the very worst known material for the construction of such works. Their 
stability will depend uj)on the ea])ability ol‘ the soil on which they stand for 
resisting pressure. Should the soil be pervious to water and springs be forced 
through it below the embankment, it may jiossibly become a quicksand, and 
the embankment subside into it. No clay for jniddling is procurable in the 
neighbourhood, but, looking at the numerous instances where embankments 
that effectually reclaim lands from the sea have been foriiuid of sea-beach sand, 
I hope that with the great thickness Lieutenant Fife proposes to give them 
they will stand. 

7. I trust you will concur with me in thinking that the amount of work 
done last season, and the great accuracy of the levelling, are very creditable to 
Lieutenant Fife and to his Assistants. That a number of extensive lev(?lUng 
circuits of from 24 to 40 miles in length can be undertaken by dilfeient 
y)arties, and that with two exceptions (easily accounted for) they should 
Join in with a nominal c^rror of 1 inch, is as extraordinary as b is satisfac- 
tory; the two cases, wherein the errors amounted in tl}e one ^se to 3 and 
in the other to 6 inches, would generally be considered very fair work, and 
have most j)robably arisen from crossing marsliy ground. 

I have, &c. 

(Signed) H, B. Turneu, Major, 
Superintending Engineer, Sind. 


Kurrachee^ V2tk Nocember 18o3. 
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No. 453 of 1853. 

Revenue Department. 

From the Commissionfr in Sind, Kurracliee, 

To the Right Honorable Lord Viscount Falkland, 

Governor and President in Council, Bombay. 

My Lord, — I have the honour to forw^ard copy of a letter from the Superin- 
tending Engineer, with enclosed report from Lieutenant Fife, on special duty 
at the Eastern Narra, detailing the results of last season’s operations, and 
submitting estimates of works immediately necessary to ensure the most 
economical use of the water which will be admitted as soon as the new feeder 
now in progress near Roree is completed. 

2. The w^orks now estimated for amount altogether to Rs. 26,204, and as 

the expense will be more than covered by the 
additional revenue of the tat year, 1 have no 
hesitation in recommending the estimates for the 
immediate sanction of your Lordship in Council. 

3. With a view to save the season, 1 have ventured to anticipate the orders 
of Government by recjuesting Major Turner to authorise an immediate com- 
m(‘ncem(mt of the works referred to in his 5th paragraph, at the estimated 
expense of Rs. 6,989, and trust that my having done so will be apj)roved. 

4. I have also reejnested him to furnish a rough estimate of the great 
canal described in paras. 14 to end of Lieutenant Fife’s report. 

5. Li(*utenant Fife’s only doubt regarding the canal in question is whether 
the j)r(;sent jK)pulation of the neighbourhood would suffice to cultivate so much 
land. But on this point I think there can be little question, when we consider 
the cfFect of a plentiful monsoon on the Desert itself. In ordinary years there is 
of course no cultivation wdiatever, and the people subsist on the produce of 
theii* flocks and herds ; but when an unusually heavy fall of rain renders the 
valleys between the sand-hills cajiable of cultivation, every man sows as much 
ground as he can get seed foi-, and reaps a good ci’op. On the plain described 
by Lieutenant Fife, the only difference will be, that what takes ])lace in the 
Thurr at distant inhu’vals of several years apart, will be of annual occurrence, 
till the gfadual and natural increase of jiopulation renders the districts as pro- 
<luctive and well peopled, as the tombs and traces of old canals described in 
these papers show it to have been in former, days, before its supply of water 
was cut off. 

6. I trust that tlie extent of work done, and the manner in which it has been 
executed, as described in Major Turner’s last paragraph, will be considered as 
crxtitling Lieutenant Fife, and his Assistants Lieutenant Soady and Mr. Hardy 
Wells, to an expression of thm approbation of Government. 



7. The survey of the dunds is valuable ev(‘n as a eoiitrihiition to the 
geography of that part of Sind, and a copy of the map would probably be 
highly acceptable to the Geogi’aphical Society. 

I have the honour to l)e, <!cc. 

(Signed) 11. B. E. Fueuk, 

Comnthmrners Office^ Kimachce, Commissit^ner in Sind. 

15M. November 1853. 


No. 972. 

Home Deuartment. 

From (j. Plowden, Esq., 

Officiating Secretary to the Government of India, 

To A. Malet, Esq., 

Chief Secretary to Government, Bombay. 

Sir, — lam directed to acknowledge the receij)t of your hotter No. f)J42, 
dated the 19th idtimo, requesting sanction to an additional expenditure (or the 
prosecution of the Narra Canal in Sind. 

2. In rej)ly, I am directed to state that, under the cir(*umstanc(‘s ropres('nt(‘cl, 
the Most Noble the Governor General in Council is ])lcas(‘d to sanction another 
advance of Its. 50,000 for the abovemenliomKl purpo,s(‘, pending the rec(*ipt of 
the FIonoral)le Court’s orders on the fefercaice made to tlumi on the subject ol‘ 
the w^orks in question. 

1 have the honour to la% (tc. 

(Signed) G. Pj.owden, 
Officiating Sc^cretaiy to tljc Governm(*nt of India. 

Fort William, the A'^th November 1853. 


No. 519 of 1854. 

PuiiLic Works. Territorial Dej’Artment, Ken lnle. 

To the Kiglit Honorable Lord Elpiiinstonk, (j.C.II., 

Govei:uor and President in Coimcil. 

My Lord, — We have the honour to ac^knowledge the ree(‘ipt of copy of the 
Government Kesolutioii No. 7080, of the 7th December 1853, with accompani- 
ments, relative to the ()])erations, during last season, of Lieutenant Fife, engaged 
ou special duty at the Eastern Narra. 

2. In reply, we beg to state, that the works j)roj)osed by lieutenant File 
appear to be essentially necessary for economizing the water suj)plied by the 
Narra, and we rccomineud them lor sanction. * 
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3. We observe that tlierc are some villages about the up])er portion ol* tlie 
Adhwana, from which the water will be cut off, whose interests will probably 
be |)rejiidiced by the arrangements. On this subject nothing is said in the 
pa|)('rs fnrnislu'd us, ])ut tlie Commissioner has j)robably not overlookcxl it. 

4. Tile result, of the levelling operations a))]>ears to be very satisfactory. 

5. With regard to the large canal between Mittrow and Wanga Bazar 
firoposed by Lieutenant Fife, we cannot venture to exjiress any decided opinion 
without morc^ detailed information. 

b. We desire to draw attention to the material to be used in constructing 
the two. bunds near Togacha and near the head of the Owwud. As no better 
material than sand is procurable, there a])pears to lie considerable doubt of 
th(ur being permanent. As the sudden failure of bunds in such positions 
might produce disastrous effects, it may be doiilited whether it would not be 
worth the exjiensc^ to bring surticient material from a dislance to allow of a 
more substantial structure in the heart of’ the bund, but should the sub-soil 
))rov(‘ to be also sand, this even might not be eflicaeious. Should a more 
substantial structure be practicable, it might be dcisirable, (‘ven though involv- 
ing considerable extra expense. 

7. We only otter th(‘sc observations (or the consideration of the Engineer 
ofllc(U’s on the spot, not as absolute instructions to them. 

S. W e regret (hat some unnecessary delay has occurred in submitting 
this r(‘port to (iovernnu'nt by oversight on the late change ol’ 8ecretnri(‘s. 

W(i have (he honour, &c. 

(Signed) (I Waddington, Lt. Col. Commandant, 

Chief hhigineer. 

„ J. Swanson, Major. 
liomhatjj MUiiin’u Hoard Office, 

18/// Jan oar j! ISod. 


No. 988 of 1854. 

Uevenue Department. 

From H. E. Goldsmid, Esq., 

Secretary to the Government of Bombay, 

To G. Plow DEN, Esq., 

Officiating Secretary to the Government of India. 

Sir, — With reference to the correspondence ending for the time with your 
letter No. 972, dated 18th November 1853, I am directed to request, that you 
will have the goodness to obtain the sanction of the Most Noble the Governor 
General of India in Council, to a further expenditure of Ks. 26,204 on the 
following works : — 
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Bund at the head of the Adhwana Rs. ] ,442 0 0 


Bund across the Narra near the head of the Owwud 4,085 0 0 

Bund across the Owwud at Chundrajee 1,462 0 0 

Canal from the north side of the swamp near Vuchoo to 

Bukkar on the Narra 6,884 0 0 

Bunds across the four feedino- channels to the Bund Bund 

below Choteearee 2,784 0 0 

Bunds across the two feeding channels to the Sarajee Dund. 2,471 0 0 

Bunds across the Thun* Narra above Sirenwarree and below 

Khetee 6,448 0 0 

Bund across the Rarr Dund feeding channel below Ki))pra • • 628 0 0 


Total.... Rs. 26,204 0 0 

2. These works have been j)ro])oscd by Lieutenant Fife, Superintendent 
of the Narra Survey, and recommended by Major Turner, Superintending 
Engineer, the Commissioner in Sind, and the Military Board. 

3. In his letter, dated 12th November 1855, submitting Lieutenant Fife’s 
proposal, the Superintending Engineer, Major Turner, states: — 

Ilis (Lieutenant Fife’s) examination of the valley of the Narra had led 
him to conclude that, although in places there existed consideration tracts of 
land cajmble of cultivation, if only a regular supply of water were afforded to 
them, yet, that to reap full advantage from the outlay, it was an object of 
great importance to economize the expenditure of water, and to direct it 
towards those lands that gave promise of the best returns. He represented 
that below Togacha, the Narra itself flowed to the eastward and was almost 
lost among the extensive sand-hills and dunds between it and the Eastern 
Desert, while to the west of it there arc extensive tracts of excellent lands, 
needing only water to render them very valuable. 

****## 

It will be seen that Lieutenant Fife contemplates closing altogether a 
portion of the eastern branch of the Narra, and thereby depriving the dunds or 
lakes which it feeds of their supply of water, excepting when in extraordinary 
floods water can well be spared, and forcing the whole body of the stream 
into the western branch and towards the fertile plain extending from Mittrow 
to the parallel of Kippra. The reasons given by Lieutenant Fife for thus 
disposing of the water appear to me to be conclusive.’" 

####** 

4. The following extracts from Lieutenant Fife’s reports on the Eastern 
Narra from Togacha to Kippra in the Hyderabad Collectorate, will show the 
importance of the proposed works in a financial point of view : — 

The quantity of water contained by the dunds, when they were surveyed 
“ during the cold season, has been calculated from their areas and by means 
“ of soundings taken in them. The result of this calculation shows that they 
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contained the enormous quantity of 6,660,000,000 cubic feet. In Colonel 
Cautley’s report on the Ganges Canal, it is assumed as an axiom, that a dis- 
charge of one cubic foot per second constant is sufficient for the cultivation 
of 350 beegahs of land. Now, a discharge of one cubic foot per second 
constant would give 31,536,000 cubic feet in a year. The quantity of water 
contained in the dunds would therefore have been sufficient for the cultiva- 
tion of about 74,000 beegahs, which, assessed at the rate ofRs. IJ per 
beegah, would have yielded a revenue of Rs. 1,1 1,000. The revenue actually 
“ yielded by the dund lands was for the season 1851-52 Rs. 855, and for the 
season 1852-53 Rs. 464. It at first seems strange that, yielding so small an 
amount of revenue, the dunds should have ever been so highly thought of by 
the Natives, but this is susceptible of explanation. The Narra’s natural 
supply of water is precarious; the dunds are capacious; for, years after being 
filled by a flood, ^ they would continue to yield grain and fish in quantities, 
not large perhaps considering the extent of country, but large enough to feed 
“ and give employment to the people : when the supply of water in the Narra 
failed, the dunds still continued to yield. The revenue obtained during any 
one season was, perhaps, never great, though that arising during many seasons 
from the eflect of one flood may have been considerable. But it could 
scarcely, under even the most favourable circumstances, have been propor- 
tionate to the quantity of water used. It therefore appears, that so long as 
there is need of water elsewhere, it would not be advisable to supply the 
dunds. It will be seen in the following pages that while the works proposed 
for cutting off the dunds from the river are calculated to completely exclude 
the water during ordinary floods, during great floods, when there would be a 
superabundance of water, the most extensive and valuable of the dunds will 
receive a supply by the overflowing of the Narra. * * * I feel satisfied, 

after the most mature consideration, that when the wastage of the water is 
prevented in the manner proposed, we shall have the country under cultiva- 
tion from Mittrow to Wanga Bazar, and instead of the revenue arising from 
an occasional natural flood, such as occurred in 1852, amounting to 
‘‘ Rs. 20,000, ^Government would realize upwards of a lak. Indeed the cost 
of the works would be far more than covered in a single season.” 

5. In order that a seasdii might not be lost, Mr. Frere has already 

authorised the construction, at the estimated cost 
of Rs. 6,989, of three of the works mentioned 
in the 1st paragraph of this letter, and this 
Government have expressed their approval of his 
proceedings. 

I have the honour, &c. 
(Signed) H. E. Goldsmid, 

' Bombay Cattle, ISth February 1854, Secretary^ to Government. 

\2n 


Bund at the Head 
of the Adhwana for. . Rs. 1,442 
Bund across the * 

Narra near the Head 
of the Owwud .... „ 4,085 
Band across the 
Owwud at Chindrajee „ 1,462 


Rs- 6,989 



No. 162 of 1854. 


Public Works. Revenue Department. 

To the Secretary to the Military Board, Bombay. 

Sir, — I have the honour to report that I have inspected Lieutenant Fife^^ 
works near Roree, and have examined his office books and accounts. The 
new head for the Narra has been commenced within about 300 yards of the 
bank of the river ; the ground has been .opened for two miles ; the first mile 
has been very nearly completed, with the exception of the removal of ramps 
left for wheeling up the soil ; the second mile is about half finished. 

2. Lieutenant Fife has had great difficulty in procuring sufficient labourers ; 
by great exertions he has collected upwards of 1,200, and 320 carts, which do 
the work of 1,000 men : he could, however, with advantage employ 3,000 men 
instead of 1,200. At first the work was unpopular, but the number of men has 
for some time past been steadily increasing, and as Lieutenant Fife has hopes, 
in addition to obtaining a greater number of people, of being able to get con- 
tractors to undertake portions, I trust the progress will hereafter be greater 
than it has been. 

3. All the cutting completed has been done by task-work ; each labourer 
and each cartman has a certain fixed quantity of work measured out to him, 
decreasing in quantity in proportion to tlie depth ; towing paths are formed 
on each side, and the surplus earth thrown beyond, and levelled at a 
given height. 

4. The labourers are allowed to use barrows, or baskets, but they prefer the 
former ; Lieutenant Fife has made up 2,000, and each man pays a fixed rate 
per diem for the use of a barrow, which is credited towards defraying the 
expense incurred in making them up. 

6. The whole arrangements Lieutenant Fife has established are extremely 
perfect, and such as effectually to counteract the result of laziness on the part 
of the labourers, and to check fraud. 

6. Lieutenant Fife’s accounts are kept in the established form, and are 
brought up to the latest date ; and I was satisfied that under his excellent 
management the work will be completed for the estimated rate, which, as the 
Board is aware, is extremely low, viz. 4 annas per 100 cubic feet, the depth of 
cutting being 17 feet, and the breadth above 200 feet, the rate including the 
cost of forming tow-paths and of levelling the banks. 

I have the honour, &c. 

(Signed) H. B. Turner, Major, 
Superintending Engineer, Sind. 

Mustee-ka-Tanda, 28th January 1854. 
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No. 1658 of 1854. 

Public Works. Territorial Department, Revenue. 

We have the pleasure to submit the foregoing very satisfactory report of the 
progress of the Narra Canal works. 

(Signed) C. Waddington, Lieut. Colonel, 

Chief Engineer. 

„ J. Swanson, Major. 

Bombay y Military Board Office y 
18^A February 1854. 


No. 1130 of 1854. 


To the Military Board. 


Revenue Department. 


Resolution of Governmenty dated the drd March 1854. 

Government have derived much satisfaction from this report, and consider 
the information it gives very creditable to Lieutenant Fife. 


No. 276. 

Home Department. 

From G. Cowper, Esq., 

Under-Secretary to the Government of India, 

To II. E. Goldsmid, Esq,, 

Secretary to the Government of Bombay. 

Sir, — I am directed to acknowledge the receipt of your letter No. 988, dated 
the 18th ultimo, and in reply to convey the sanction of the Most Noble the 
Governor General in Council to a further expenditure of Rs. 26,204 on works 
connected with the Narra Canal in Sind, pending the receipt of the Honorable 
Court's orders oh the reference made to them on the subject of the work in 
question. 

I have the honour to be, &c. 

(Signed) G. Cowper, 
Under-Secretary to the Government of India, 
Fort William^ the \Qth March 1854. 
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No. 44 of 1854. 

Revenue Department. 

From the Commissioner in Sind, 

To the Right Honorable Lord Elphinstone, G.C.H., 

Governor and President in Council, Bombay. 

My Lord, — I have the honour to report, that when at Roree, I visited the 
works on the Narra supply channel, now in course of excavation under Lieu- 
tenant Fife, Engineers, and was glad to find that magnificent work in full pro- 
gress ; all the arrangements appeared, as far as I could judge, most creditable 
to Lieutenant Fife’s judgment and ingenuity, and likely to ensure the comple- 
tion of the work at the least possible cost to Government. 

2. The channel commences jmst above the town of Roree, and, after skirt- 
ing the rocky hills through which the river forces itself at Roree, will fall into 
the Narra at a point nearly thirteen miles from that town. 

3. The channel is 16 feet deep and nearly 206 feet wide at top, t|jie 
sides standing at a slope of 1 in IJ. There is a berm, or towing path, 
15 feef wide, on each side ; instead of the excavated soil being piled in irregu- 
lar and unsightly heaps, as is the mischievous practice on every other canal in 
Sind, so that the sides continually fall in and a large portion of the best ground 
is wasted, the excavated earth is distributed in two uniform platforms, or 
terraces, on either bank, generally about 8 feet above the natural soil. 

4. These form efficient barriers against the highest inundation, which occa- 
sionally lays the whole country above Roree under water, bursting the banks 
of the canals which run through low ground and washing vast quantities of silt 
into them. 

5. These terraces will also, in consequence of their security from submer- 
sion, and the vicinity of water, form admirable garden ground, for which there 
is a great demand near Roree ; and the revenue from them will form a consider- 
able addition to the returns originally calculated on. 

6. The method of carrying on the excavation is also new to the country, 
and a decided improvement on that heretofore in use in such i and deep 
excavations. 

7. The usual mode of excavation in Upper Sind is either by Cherh ” or 
Statute labour, or by contract. 

8. Under the former system every cultivator interested, or supposed to be 
interested in the work, is obliged to contribute a quota of labourers in propor- 
tion to the extent of his cultivation, and all hands work till the task is finished, 
receiving, if the Government be liberal, a ration of grain sufficient to feed the 
workman, but not sufficient to induce him to delay the completion of his task. 

9. Contract work is taken by guessing or roughly measuring the task. 

10. In either case there are innumerable devices to make the work done 
seem more than it really is, and to palm off as finished an incomplete task. 
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11. In both modes of working the dl^vated soil is sometimes moved ini 
baskets or by a machine called a keen, & board drawn by oxen, which, like 
a gigantic hoe trailed over the ground, scrapes up the loose earth before it, and 
moves it after the oxen, as far as may be required, when it is lifted; so as to 
leave the earth behind it, and returns for a fresh load. 

12. But more commonly the only implement used is the poura,’’ a hoe 
with a blade as large as a good size shovel and a short handle. The labourer 
fills the blade by striking it into tlie soft soil, and then, by a jerk, throws the 
shovelful upwards and behind him to the distance of several feet. If the soil is 
to be moved far, one man stands behind the other, and each pitches the earth 
from his poura so as to fall at the feet of the man in his rear, who, in like man- 
ner, passes it on to the next man behind him ; in this way a string of fifty men 
may sometimes be seen moving earth, from the bottom of a deep and wide 
canal, up the sides, and over the high spoil-banks, which rise above the edges 
of the canal. 

13. So expert are the Upper Sind labourers at the use of the poura, that 
where the distances to which earth is moved are short, the method above de- 
scribed is an economical way of applying their labour ; but for distances such 
as are required in the Narra excavation, such a mode of working becomes very 
wasteful. 

14. The mctliod adopted by Lieutenant Fife is as follows : — 

15. The channel is divided into portions or lots of 100 feet in length; at the 
extremity of each lot a ramp or slope 10 feet wide is left for ascent and descent ; 
the earth between the ramps is* then removed in regular layers or floors’^ 1 1 foot 
thick, till the requisite depth is attained, when the sides ©i^the channel are cut to 
a slope of 1 in 1 ^ and the ramps are removed. By this method sufficient room 
is aMowed between the ramps to measure out the work, while the ramps occurring 
at convenient intervals, and being kept at an easy slope, the soil is got out 
of the excavation with great facility. 

16. The men arc divided into gangs of ten each, and the work is marked out 
in daily tasks for each gang, and then, if necessary, subdivided into individual 
tasks. The quantity in each task, of course, varies according to the depth of 
the excavation and the distance to which the earth has to be carried. 

17. The men work when and how they please, no restriction being placed 
on them, provided the task be done by a fixed hour in the evening. 

18. The work done is then so measured, by means of ropes and gauges, 
that any fraud in the excavation is all but impossible, and a tin ticket, marked 
to denote the overseer or measuring Moonshee who issues it, is given to every 
man who has completed his task. If the task be incomplete no ticket is .given, 
nor can another day’s work be assigned to the defaulter till his unfinished task 
is completed. The tickets are cashed for wages on presentation to the Shroffs, 
and in this way the troublesome muster rolls of Jliany hundreds of workmen 
who are constantly changing are dispensed with. 
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1 9. The most remarkable feature in the system is, however, the introduc- 
tion of wheeled carriage for the removal of the excavated soil. 

20. ‘The small two-bullock cart made entirely of wood, peculiar to Upper 
Sind, is uiSed to remove the layers near the surface, and from its lightness, 
lowness, and extreme simplicity of make, is found to answer better than our 
larger, more expensive, and more cumbrous carts. As the excavation deepens 
the carts cease to work to advantage, and wheel barrows are employed. They 
are made and repaired on the spot by Native workmen, principally Marwar- 
rees, and cost about Rs. 4^ each. At first it was difficult to persuade the men 
to use them, but when they had once learnt their utility, they positively refused 
to work without them, even after the daily task assigned to a barrow man 
had been increased by one-sixth above that of a man working in any other way. 

21. The annexed rough sketch may give a better idea than the above 
description of the difference in the mode of working. 

22. Though their tasks vary from 65 to 85 cubic feet per man, and the 
average is 75 cubic feet, still a man can earn 2J annas per diem, good wages 
where the finest wheat flour is considered dear at a rupee per 80 lbs. Many get 
meat, of which all Sindees are very fond, and a cast cart bullock is generally 
converted into beef, and devoured by the workmen. 

23. It is difficult to get the labourers to remain long steadily at work 
canal-digging, which lasts from December to April. Ploughing, seed time, and 
harvest of both the autumn and winter crops, carry off hundreds at a time, 
who return when the work which took them away is over ; and even with- 
out such inducement, when a man has earned a few rupees, he goes away 
and idles till it is spent. Singularly enough, the greatest numbers attend, 
and most work is done in the hottest weather. There is then but little field- 
work going on, and farm-work is scarce. But the fiery hot wind, coming 
over the white limestone range of the Alore hills, renders it almost death to 
an European to be long exposed to the sun. Even the Sindees cannot stand 
it ; so they sleep all day, and work in the excavation at night and during the 
long twilight ; and, by the excellent arrangement of his task-work, Lieutenant 
Fife is able to superintend them, and get even more work than at the best 
working season. 

24. Good as are the wages which a man can earn. Lieutenant Fife has 
not yet succeeded in getting anything like the number of men he requires and 
could readily employ. The greatest number he has ever had has been — 
346 carts in February 1854, and 2,187 wheel -barrows, &c. in July last; the 
smallest number, 48 carts and 116 wheel-barrows in October last. He could 
readily, if he could get them, find work for 3,000 wheel-barrow men and 
1,000 carts, and, with a little previous notice, twice that nufnber. 

25. The present average weekly expenditure is Rs., 2,100. 

26. Two miles of the ^annel are well advanced towards completion, and 
the third is commenced. It is possible the work may be completed in time for 
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the inundation of 1855 ; but unless the number of workmen procurable should 
j 2 ;reatly increase beyond what has been hitherto usual, the season of opening 
will be deferred. • 

27. During the whole of last hot weather Lieutenant Fife attended daily at 
the works, though, from the impossibility of getting shelter for himself on the 
Iloree side, he was forced to live at Sukkur, crossing the Indus at its highest 
flood twice daily. This involved much exposure to the sun and a great amount 
of bodily fatigue ; and I am respectfully of opinion that the zeal evinced by 
Lieutenant Fife in the execution of the work entrusted to him is not less deserv- 
ing the approbation of your Lo^ship in Council than the ability manifested in 
♦designing 

28. f i has now reduced the execution of the work to a system simple and 
easily ur\ lerstood by the people, and capable of exact control by any European 
of ordinary intelligence and education ; and I would very strongly recommend 
that such subordinate assistance may be placed at the disposal of the Superin- 
tending Engineer as may enable him to relieve Lieutenant Fife from the very 
laborious but perfectly routine duty of checking the excavation, and may allow 
of his attending to the design of some of the many important works \^hich will 
be required further down the line, and elsewhere within the range of Major 
Turner’s division. 

29. Works like that which I have endeavoured to describe, conducted on 
the plan followed by Lieutenant Fife, have an importance far beyond the direct 
benefit they confer on the country and the public revenue, by affording water 
to what have heretofore been arid wastes, and by converting vast tracts of 
almost desert country into corn fields. They teach the people habits of order, 
regularity, and steady industry ; they encourage them to economize their labour 
by the iise of the simpler mechanical appliances ; and they accustom them to 
ready money payment and to independence of the money-lender. In every 
way the indirect civilizing tendencies of such works are hardly less, valuable 
than thnr direct financial results. 

I have the honour to be, &c. 

(Signed) H. B. E. Frere, 

Camp^ Pamiah, Gth February 1854. Commissioner in Sind. 


No. 1718 of 1854. 

Territorial Department, Revenue. 
To the Commissioner in Sind. 

Resolution of Government^ dated the 1^^ April 1854. 

Mr. Frere to be told that the information he has placed before Government 
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is highly creditable to Lieutenant Fife, and has afforded Government much 
satisfaction. 

2. Copy to be sent to the Military Board, and their opinion requested on 
the Commissioner’s proposal in para. 28. 


No. 3508 of 1854. 

Public Works. Territojual Department, Revenue. 

To the Right Honorable Lord Elphinstone, G.C.H., 

Governor and President in Council. 

My Lord, — We have the honour to acknowledge the receipt of copy of the 
Resolution passed by Government under date the 1st April 1854, No. 1718, 
regarding the result of the visit of the Commissioner in Sind to the works on 
the Narra Supply Channel. 

2. With reference to the 2nd paragraph of the Resolution, w^e beg to state 
that we entirely concur in Mr. Frere’s observations, and, if the Superintending 
Engineer will inform us of what assistance is required, we will, if possible, 
comply. 

3. A copy of the 28th paragraph of Mr. Frere’s letter, and of the Govern- 
ment Resolution, and of this reply, will be communicated by us to Major 
Turner, the Superintending Engineer. 

4. The two sketches are herewith returned. 

We have the honour to be, &:c. 

(Signed) C. Waddington, Colonel, 

Chief Engineer of Public Works. 

„ J. Swanson, Major. 

Bombay, Military Board Office, yith April 1854. 


No. 70 of 1854. 

Public Works. Revenue Department. 

To the Superintending Engineer in Sind. 

Sir, — I have the honour to acknowledge the receipt of your communication 
No. 520, of the 11th instant, and accompaniments, and with reference to 
the 3rd paragraph of the Military Board’s letter No. 519, of the 18th January, 
to state that the villages of Togacha, Badawarree, and Ubrow, and others 
situated near the Adhwana, and from which the water will be cut off by the 
construction of the bunds across the Adhwana and Narra, are mere hamlets. 
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The houses are constructed of brushwood only, and are few in number. The 
people live by their flocks, and, except in the dunds, there is little or no cultu- 
rable land for them to cultivate. The beds ef the dunds they will still be able 
to cultivate as hitherto whenever rain falls. 

2. In respect to the 6th and 7th paragraphs of the Military Board’s letter, 
nuggesting a more substantial construction for the dunds across the Adhwana 
an(f Narra, I beg to state that the beds of the channel are conn)ose(l entirely 
of sand, and that S(ul can only be found in patches at a consideralde distance 
from tlie sit('s. The transpor^^f the latter material would tliercfore provxi 
very exf)ensive, and a great vIRli of bund would, I am afraid, still be indis- 
f>ensable. When considering the subject of these bunds before designing 
them, it occurred to me that percolation through and under the bund to any 
mischievous extent might be stopped by carrying a sheet of planking, well sunk 
into the bed of the channel, along the whole length of the bund. This, till the 
wood decayed, would, I think, be very effectual, but it would of course 
greatly increase the expense. After a great deal of consideration, I came to 
the conclusi(jn that with the moderate head of water of nine feet, bunds of sand 
with a covering ol‘ clay, which would defend them from the action of the wind 
and check the jxu’colation of the w^atcr, would, if mad(i of great thickness, be 
effectual and economi(;al. In designing the bunds, I assumed that the percola- 
tion of water arising from a ditfereiice in level or head of one foot would not 
disturb the particles of sand in a bund fifteen feet thick, ju’ovidcd there was any 
top weight to keep the lowcir particles steady. I assumed that the perco- 
lation through fifteen feet of sand would be too much retarded to be injurious. 
For every foot of water head I added fifteen feet to thickness of the bund ; for 
a bead of 9 feet, therefore, J gave the bunds a thickness of 135 feet. The 
thickness at base was of course greater by the addition of tlie slopes, and alto- 
gether 207 feet. 

3. I am sanguine as to these bunds proving equal to the trial, and I see 
every reason to conclude that they will become stronger every season. The 
bunds being secured from the action of the wdnd by the coating of clay, the 
wind, by causing the loose sand to drift up the channels against the back of the 
bunds, will strengthen them. As soon as the muddy Indus water is admitted 
into the Narra, the particles of clay will be deposited in the bund ; whenever 
the water percolates through, as soon as the bunds are constructed, jungles will 
rapidly spring up botli in front and in rear, and even on the bunds themselves. 
The jow-tree grows luxuriantly in sand so long as there is moisture, and as 
the whole valley is covered with this tree, the seed is conveyed down with the 
water and scattered wherever the water can go. 

I have the honour to be, &c. 

(Signed) J. G. Fife, Lieutenant, 

Camp Roreey Wilt 1854. Supeiintendent, Narra Works, 

13 n 
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No. 690 of 1854. 

Public Wobks. Revenue Department. 

To the Assistant Commissioner in Charge. 

Sir, — With reference to paras. 3, 6, and 7 of the Military Board’s report^ 
No. 519, of the 18th January last, and to the 4th paragraph of Government 
Resolution No. 987, of the 18th ultimo, transmitted with the Commissioner’s 
endorsement No. 574, of the 3rd instant, I ha^^he honour to transmit copy of 
a letter from Lieutenant Fife, No. 70, of 17thlRtant. 

2. There are, as you know, no permanent villages on the banks of the 
Narra ; the uncertainty of a supply of water for many years past has compelled 
the frequent emigration of the whole population. When the Narra has come 
down, or when there has been water in the dunds, a scanty population has 
returned to it, and the available pasturage and culturable land turned to 
account ; but under such circumstances the most rude temporary houses are 
all that exist, and there cannot be a question that to the whole population the 
restoration of the stream and its being turned on the best lands cannot be other- 
wise than a great blessing ; and as the villages, such as they are, are generally 
on the summit of sand-hills, the bursting of the proposed bunds can do them 
no injury. 

3. I gave the question of the construction of the bunds the fullest 
consideration, and detemined that the difference of expense between using 
the indifferent material found on the spot, and bringing that of better 
quality from the nearest place at which it was procurable, was so great, as 
to justify an experiment being made as to the possibility of constructing 
a durable bund of such sand. I am quite sensible of the risk the Board 
point out, indeed in handing up Lieutenant Fife’s project I drew the 
Commissioner’s attention to it ; but when the distance of good material 
from the point where it is required is considered, and when it is remembered 
that on loose drift sand carts cannot work, and that the soil required 
must, like the top dressing of the bund now being made, be brought on 
camels, the difference of expense can be imagined. If the bunds stand the 
first year, I think it very probable the bed of the river will be almost if not 
wholly filled up by drift. 

4. One or at most two of these bunds will be completed this season, 
and if they should fail, the loss to Government by the experiment will 
not be great. 

I have the honour to be, &c. 

(Signed) H. B. Turner, Major, 
Superintending Engineer, Sind. 


Ooojah, 31^^ March 1854. 
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No. 106 of 1854. 


Revenue Department. 


From the Assistant Commissioner in Charge, Sind, 

To the Right Honorable Lord Elphinbtone, G.C.H., 

Governor and President in Council, Bombay. 


My Lord, — In reference to the 4th paragraph of the Government Reso- 
lution as per margin, I have the honour to submit 

1854, forwarding observations co||j of the accompanying letter from Major 
by the Board on bunds pro- Turner, Superintending^ Enf^ineer, on the subject 
L”ri AwS&r* proposed bunds across the Adhwana and 

No. CyO, of 31 st March, with N arra. 


enclosure from Lieutenant Fife. 


I have the honour, &c. 


KarracheCy 5th April 1854. 


(Signed) B. H. Ellis, 
Assistant Commissioner in Charge. 


No. 3896 of 1854. 

Public Works. Territorial Department, Revenue. 

Report. — These letters show that the question noticed by us had received 
full consideration. 

2. We are satisfied with the decision of Lieutenant Fife and Major Turner. 

(Signed) C. Waddington, Colonel, 

Chief Engineer. 

Bombayy Military Board OfficCy „ J. Swanson, Major. 

22nd April 1854. 


No. 537. 


Revenue. Home Department. 

From G. Cowper, Esq., 

Under-Secretary to the Government of India, 

To H. E. GgLDSMiD, Esq., 

Chief Secretary to the Government of Bombay. 

Sir, — With reference to correspondence noted in the margin, I am dir^cted 

Letter from Government of Governor General of India 

Bombay, No. 7415, dated 15th in Council to forward, for the information of the 

^ Do^to'^do No 17 da t e d Crovemment of Bombay, the accompanying extract 
12th- January *1853. ’ (paragraphs 1 to 9) from a despatch from the 
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Letter from Government of 
Bombay, No. 6142, dated 19th 
October 1*853. 

Do. to do., No. 972, dated 
18th November 1853. 


Honorable the Court of Directors, No. 7, dated 
15th March last, sanctioning the execution of the 
project for supplying the Narra Channel in Sind 
with water from the Indus. 


I have the honour to be, &c. 

(Signed) G. Cowper, 
Under-Secretary to the Government of India. 
Fort William^ the \2th May 1854. 


Extract froin a Despatch from the. Honorahle the Court of Directors to the 
Goveryiment of India, in the Revenue Department, No, 7, dated the 15^A 
March 1854. 


Part of para. 39 of India 
Public Letter, dated 22nd July 
(No. 49) 1853. 

28th October (No. 78) 1853. 
18th November (No. 8()) „ 

Bombay Revenue letter, 
dated 2ltli May (No. 75) 1S52. 
4th February (No. 21) 1853. 


Para. 7, Lieutenant Fife’s 
Report. 


1. We now reply to the letters of the dates noted in the margin, which 

relate to a project for supjilyiiig the Narra Chan- 
nel in Sind with water from the Indus. 

2. The Narra is a side overflow channel of 
the Indus, and is well defined. It runs in a south- 
erly direction from above Korcc through Sind 
to the sea at Cutch, a distance of about three 
hundred miles. It varies in breadth from 200 to 
1^300 feet, and is in places divided into two branches. 

3. The valleys in its course are occupied by numerous ^^diinds” or lakes, 

amounting to nearly 400, and some of these are 
three miles in leiigtJi and a mile in breadth. 
There is every reason to l)elieve that the Narra 

w^as formerly constantly supjdied with water from the Indus, though of late 
years it has only received this supjdy on the occasion of high floods. 

4. Whether the obstruction to the ancient channels of supj)ly was occasioned 
by the operations of nature or the erection of artificial bunds” has been a 
point in disjmte. Major B^ker, in a report dated 14th of October 1844, 
expressed his o})inion that the obstruction was the result the silt deposits 
which are left by floods on the margin of all large rivers. 

5. This view is corroborated by Lieutenant Fife, in his report dated the 
16th September 1852, to whom the duty of effecting a (]f tailed survey of the 
Narra was entrusted, and w ho a])pears to have executed his task with judg- 
ment and care. 

6. It was proposed by the Bombay Government to supply this channel 
with water by a cutting near lioree, the estimated cost of which is Rs. 4,77,805. 
You have sanctioned the commencement of the project, and an expenditure of 
Rs. 100,000 in anticipation of our orders. 
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7. All authorities, civil and professional, are unanimous in favour of the 
w^ork, and in para. 46 of Lieutenant Fife’s report the return that would be 
derived immediately on the opening of the Narra is estimated at Rs. 52,000 
per annum, or 11 per. cent, on the total outlay of Rs. 4,77,805, And this return 
would probably be liable to considerable eventual increase, as the traditional 
reports of the country indicate a revenue from the formerly cultivated valley of 
the Narra varying from two to six laks of Rupees. 

8. The report of Lieutenant Fife appears conclusively to show that no 
inconvenience would result from the abstraction of so large a body of water 
from the Indus — a point of great importance ; and it is satisfactory to find that 
the conclusions of Lieuten^t Fife arc generally concurred in and supported by 
Major Turner, the Superintending Engineer, who has specially reported on the 
subject. That officer, in the last paragraph of his report, observes — “ I have 
full confidence that if Lieutenant Fife be entrusted with the work, his rates 
will be found ample, and the undertaking will be completed within the estimated 
cost.” 

9. The careful consideration which the work has received from competent 
judges, the numerous advantages that may be expected to accrue from it, and 
the beneficial results that have attended similar works in other j)arts of India, 
leave us no ground to doubt that the project is deserving of our cordial 
approval. 

(True extract) 

(Signed) G. Cowpeu, 
Under-Secretary to the Government of India. 


No. 267 of 1855. 

PunLic Works. Revenue Department. 

To Lieutenant Colonel H. B. Turner, 

Superintending Engineer, Sind. 

Sir, — I have the honour to forward a fresh section and estimate for forming 
the supply channel to the Eastern Narra on a slightly modified* design, which 
has suggested itself to me while considering the question of the water supply 
for the Mittrow Canal, the project for which was submitted to you with my 
report No. 272, dated 22nd ultimo. 

2. The only part of that project which struck me as being imperfect, was the 
chance of irregularity in the supply of water during the months of December and 
January each year, though I knew that, if necessary, that risk might be avoided 
by some further expenditure for deepening the supply channel at Roree. Since 
submitting my report, however, I have made some careful calculations, and find 
that by a very slight modification on the original design of the supply channel, 



102 


we may ensure the requisite supply of water in December and January, 
during which it might become irregular. I find that by making the channel 
feet deeper at the head, and slightly reducing the width, and fall per 
mile, the same body of water may be drawn off from the Indus during 
the inundation, and that a greater quantity may be drawn off during the 
cold weather, than we should obtain by means of the channel as originally 
designed. 

3. The proposed modification will give us less earthwork, but more rock- 
cutting, than in the original design, and I look upon this as rather an 
advantage than otherwise, because it will enable us to keep the channel, 
when it is exposed to the action of the stream, in better order. The 
velocity of the stream will, moreover, be somewhat less than that calculated 
on in the original design, from the reduction of the fall from 1*38 to 1 foot 
per mile. 

4. I have carefully estimated the cost of the modified design, and find 
that it corresponds as nearly as possible with the original sanctioned estimate. 
I have been obliged to allow high rates for the additional excavation and 
rock-cutting in the first four miles, as, at the increased depth proposed for the 
bed, springs are met with, which render the work extremely laborious and 
expensive. 

6. As Captain Kirby is progressing rapidly with the excavation in the 
eighth, ninth, and tenth miles, I request the favour of your obtaining an early 
sanction to the proposed modification, in order that the width an^depth of 
the excavation may be made to suit the alteration in the design. 

I have the honour to be, &c. 

(Signed) J. G. Fife, Lieutenant, 
Superintendent, Narra Works. 

Camp, Kharwar, 19^A December 1855. 


No, 30 of 1856. 

Public Works Department. 

Transmitted for the approval of the Chief Engineer of Public Works. 
Lieutenant Colonel Turner entirely approves of the proposed modification, as 
it will decrease the chance of the bed being injured, and increase the supply 
of water during the cold season. 

(Signed) H. B. Turner, Lieut. Colonel, 
Superintending Engineer. 


Shikarpoor, 5th January 1856 . 
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No. 618 of 1856. 

Public Works Department. 

To the Right Honorable Lord Elphinstone, G.C.H., 

Governor and President in Council. 

My Lord, — I have the honour to submit a letter from Captain Fife, 
No. 267, of the 17th December, proposing certain modification in the longitu- 
dinal and transverse sections of the supply channel to the Eastern Narra, toge- 
ther with the estimate and sections therein referred to, and request the sanction 
of your Lordship in Council to the alterations proposed by Captain Fife. 

2. The estimated cost of carrying out the present design is Rs. 4,76,426, 
being Rs. 1,379 less than the amount (Rs. 4,77,805) originally sanctioned for 
the work in the Honorable Court’s despatch to the Government of India, 
No. 7, of the 15th March 1854. 

I have the honour to be, &c. 

(Signed) C. Waddington, Major General, 

\9th January 1856. Chief Engineer of Public Works. 


No. 258 of 1856. 

Public Works Department. 

To the Secretary to the Government of India. 

Sir, — In their despatch* to the Government of India No. 7, dated the 15tli 
March 1854, the Honorable the Court of Directors sanctioned the execution 
of a project recommended by this Government for supplying the Narra chan- 
nel in Sind with water from the Indus. 

2. 1 am now desired to bring to the notice of the Government of India 
the circumstance, that from careful calculations made by Captain Fife, the 
officer employed in carrying out the above project, some slight modification on 
the original design has recently suggested itself to that officer, as being neces- 
sary in order to obviate all possible risk of irregularity in the supply of water 
during the months of December and January in each year. 

3. Lieutenant Fife has written on the subject as follows : — 

I find that by making the channel 1 J feet deeper at the bed and slightly 
reducing the width and fall per mile, the same body of water may be drawn off 
from the Indus during the inundation, and that a greater quantity may be 
“ drawn off during the cold weather than we should obtain by means of the 
channel as originally designed. 

* Extract paras. 1 to 9 from this despatch was forwarded to this Government with 
Mr. Under-Secretary Cowper’s letter No, 537, dated the 12th May 1854, 
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“ The proposed modification will give us less earthwork, but more rock-cut- 
ting, than in the original design, and I look upon this as rather an advantage 
than otherwise, because it will enable us to keep the channel, when it is 
exposed to the action of the stream, in better order. The velocity of the stream 
will, moreover, be somewhat less than that calculated on in the original 
“ design, from the reduction of the fall from 1’38 to 1 foot per mile.’' 

4. The Superintending Engineer in Sind having expressed his entire approval 
of the proposed modification, wdiich he is of opinion will decrease the chance of 
the bed being injured, as well as increase the supply of water during the cold 
season, and as it has also been approved by the Chief Engineer of Public 
Works, it has been sanctioned by this Government. 

5. With the modification now reported, the estimated cost of carrying /)ut 
the project of restoring water to the Narra Channel will be Rs. 4,76,42(3, or 
Rs. 1,379 less than the amount (Rs. 4,77,805) originally sanctioned in the 
Honorable Court’s desj)atch above referred to. 

I have the honour to be, &c. 

(Signed) W. Hart, 

Secretary to Government. 

Bomhaif Castlfy 9th February/ 1856. 


No. 1086. 

Revenue. Public Works Department. 

From Lieutenant Colonel W. E. Raker, 

Secretary to the Government of India. 

To W. Hart, Esq., 

Secretary to the Government of Bombay. 

Sir, — I am directed to acknowledge the receijit of your letter No. 258, 
dated the 9th instant, and in reply to state, that under the circumstances there- 
in represented, the Most Noble the Governor General in Council approves of 
the modification in the original design for supplying the Narra Channel in 
Sind with water from the Indus, authorised by the Government of Bombay, 
at an estimated cost of Rs. 4,76,426, being Rs, 1,379 less than the amount 
sanctioned for this project by the Honorable Court of Directors, in their 
Revenue despatch to the Government of India No. 7, of the 16th March 1854, 

I have the honour to be, &c. 

(Signed) W. E. Baker, Lieut. Colonel, 

Secretary to the Government of India. 

Fort William^ the 28^A Felrmry 1856. 
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Statement showing the Annual Revenue of the Narra Districts, from the 
Conquest wp to the Years 1855-56. 
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Tliis statement shows the revenue derived from laud watered from the Nai ra 
IVom 1843 to 1856. The increased revenue from 1854-55 is directly attribut- 
able to the Narra bunds. The falling off in the revenue to the amount of 
lis. 71,000 for llubbee of 1856-57 is owing to the very unfavourable nature 
of* the inundation of the previous season. 

(Signed) John Jacob, Lieutenant Colonel, 

Actino’ Commissioner in Sind. 
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